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WHEN FLUID LINE TROUBLES ARISE... 


WHEN HOOK-UPS ARE BEING PLANNED OR ALTERED- 








WALTER W. NORRIS 
Walter Morr’. Engineering Co. Chicage 
Serves Northern Illinois and 
Eastern lowe industries with 
trained personne! offering 
yeors of experience in the 
epplication, installation, and 
operation of pneumatic ond 
hydraulic equipment 


W. H. “BILL” NASH 
William #. Mash Co., Detroit 


During thirty yeors of service 
to the automotive, refrigera- 
tion, appliance ond other in- 
dustries in Michigan, hes 
supplied engineering analysis 
of problems related to the 
transmission and application 
of compressed air, hydraulic 
power and vecuum systems 


Here's why It’s almest revtine procedere to 


“ HANSEN 


REPRESENTATIVE 


By the very nature of his job, the Hansen representative 
is thoroughly familiar with practically every type of 
fluid line hook-up. 


From his years of experience with dozens of installations 
in his area, he knows what works—and why it does. 


That’s why, when you run into difficulties, he can 
frequc make suggestions which will clear up your 


troub a hurry. 


Quick-connective couplings are, of course, his main 
business—but so are fluid line problems either when 
actual troubles arise, or when hook-ups are being 
planned or altered. Make use of his services—you'll 
find his know-how a real help over the rough spots. 


REPRESENTATIVES 

BALTIMORE DAYTON LOS ANGELES PHILADELPHIA 
BIRMINGHAM =—- DENVER LOUISVILLE 
BUFFALO DETROIT MILWAUKEE 
CHICAGO fT. WAYNE MINNEAPOLIS 
CLEVELAND HARTFORD NEWARK 
DALLAS KANSAS CITY NEW ORLEANS 

MONTREAL + TORONTO - VANCOUVER 


Export Department: Cleveland 
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THE HANSEN 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


qui : 
7 CONNECTION AND AUTOMATIC F 
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One-Way Shut-off 


Two-Way Shut-Off 
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ALSO STRAIGHT-THROUGH QUICK- CONNECTIVE 
Send for Cataleg! 
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- AIR CYLINDERS 


aad y In “Custom-Built" and "Stock" Models 
CHROME PLATED Immediate Delivery on "Stock" Models! 


p | 5 T 0 N R 0 1) 5 Take your choice! . . . Get Miller quality- 
famous “Custom-Built” Air Cylinders avail- 

p Ae ey : able on normal, scheduled delivery in an 
reven crate eliilelel— infinite selection of bore-and-stroke com- 
Nicks and Rust binations in 14 standard mountings . . . 












. . » Or get identical quality “Stock” Miller 
Air Cylinders ready for immediate ship- 
ment to you in these popular sizes, strokes 
and mountings .. . 
NON-CUSHIONED;: 2”, 244", 4”, and 6” 
bore sizes, each available in 2”, 4”, 6”, 8” 
and 11” stroke lengths. 

7 CUSHIONED BOTH ENDS: 2”, 314”, 

; and 8” bore sizes, each available in 3”, 5”, 
7”, 9”, and 13” stroke lengths. 
“Stock” Cylinders are base Model A53 
with foot, flange, and pivot mounting at- 
tachments available as desired. 
NOTE: “Stock” Miller Hydraulic Cylin 
ders also available! 


Write For Complete "Stock" List 


SOLID STEEL HEADS, | | 
CAPS and MOUNTINGS | . ly, 


Eliminate Breakage ; rh 
TE 


DIRT WIPER SEALS 


Protect Rods, Seals, Bushings «<-—-, 
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BRASS BARRELS 


Eliminate Rust and Corrosion 





MET J.1.¢. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 

WRITE FOR CYLINDER BULLETINS A-105 ond H-104 


Cc ! Mill linder fi includes: ai linders, 
ompliete er cylinder tine incivces: Gir cylinders SPACE-SAVING SQUARE 


1%" to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1%" to 6” bores for 500 PSI opera- DESIGN originated by Miller 
tion, 8” to 14” bo for 250 PSI; high hyd li ‘ 
on . res - igh pressure hy —_ ic in 1945. 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 





MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPANY 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 





@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 








seaeemmnert Fluid Power Lines 


Problems with Oil 
Viscosity 


When oil viscosity changes dur- 
ing machine operation, one of the 
major troubles is variation of cy- 
cle time. Changing viscosity means 
changing oil temperature. The rea- 
son for high temperature is not al- 
ways obvious. On the installation 
described by Ben Blake and Allan 
Steel in this issue, a careful study 
of the circuit and machine opera- 
tion brought out the trouble spot. 
On page 60, they tell you about the 
circuit change they made to main- 
tain constant cycle time. 


Drill Feed Designs 


A solution to the problem of deep 
hole drilling is described by Paul 
Romine and Andrew Armstrong in 
this issue. The hydraulic drilling 
device reciprocates automatically to 
drill a deep, small diameter hole in 
steps. 

If there is such a thing as “the 
oldest machine shop practice”, it 
could be drilling holes. Because of 
the long shop history, there is a 
large amount of data on drilling 
methods. Despite all the available 
data, new materials and increased 
production demands require con- 
tinuous development of drilling 
equipment. 

Today, machine shops can apply 
autematic drill feeds powered by 
air, oil or combination of air and 
oil, Use of these feeds result in 
greater production, less operator fa- 
tigue, improved quality and longer 
drill life. Electrically controlled 
fluid power circuits provide rapid 
approach, fine feed and rapid re- 
turn. Variable metering valves and 
a wide range of feed adjustment and 


back pressure circuits prevent drill 
lunging at break through. 


Pressure Switches 


Cycle control with pressure 
switches is being widely used on 
many hydraulic machines. However, 
the use of this component has been 
the source of considerable headache 
to many users. It need not be trou- 
blesome if its limitations are known 
and the proper circuit is arranged. 
Rudy Esser, of TEC Engineering 
has prepared the article which 
shows pressure controlled accumu- 
lator circuits. The circuits have 
proved successful over many cycles 
of operation. 


About the July Issue 


There will be a section of design 
articles on automatic equipment. 
These articles will cover the electri- 


cal control aspects of air or oil pow- 
ered transfer mechanisms, and me- 
chanical designs for fluid powered 
transfer devices. Drawings will il- 
lustrate devices for clamping, in- 
dexing, transferring and rollover. 
Suggestions for automatically posi- 
tioning and handling work will help 
you solve many design problems. 

One article will deal with the ap- 
plication of fluid power drives to 
automatic systems in processing in- 
dustries. 

Modernization of hydraulic sys- 
tems will be discussed in a design 
article by Harry Mortenson of The 
Yoder Company. 


"It's a simple motion... 


. . » but it’s costing us a lot of mon- 
ey”. That’s what the boss said about 
the unloading operation which was 
taking the time of three men. What 
was finally done to cut the cost of 
this simple motion is described on 
page 82. 





Prize Paper Contest Closes July Ist 


July lst is your target date for 
submitting an article to win one of 
the cash awards in the 1954 AP- 
PLIED HYDRAULICS Prize Paper 
Contest. 

The contest judges, D. F. Green, 
chief engineer, Williams-White & 
Co.; Frank L. Mackin, General Mo- 
tors Institute; and John T. Marshail, 
chief engineer, Hamilton Division, 
Bendix Aviation Corporation, will 
evaluate each entry. Announcement 
of the award winners will be made in 
the October issue of APPLIED HY- 
DRAULICS. Articles, winning the 


top three prizes of $500, $300 and 
$200, will be published in the Octo- 
ber issue. 

Checks will be presented to the 
three top prize winners at a lunch- 
eon meeting of the National Con- 
ference on Industrial Hydraulics 
being held in Chicago on October 
14 and 15th. 

There are four $50 prizes making 
a total of $1200 in cash awards. All 
papers not winning an award but 
rated by the judges to merit pub- 
lication will be paid for at our regu- 
lar rates. 
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make this impact wret 
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) Precision “O”’ Rings 
in grooves designed 
to use the Floating 
“O”’ Ring principle 

U. S. Patent No. 
2,647,810. 
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This rugged Impact Wrench is compact and efficient 
because it uses Precision Floating ‘‘O"’ Ring Seals. Master 
Pneumatic Tool Company of Orwell, Ohio, used a new 
design principle (U. S. Patent No. 2,647,810). The Sealing 
Assembly is designed so that the “O" Rings float in the 
grooves, pressing outward against cylinder walls. There 
is no cross sectional squeeze. This is a new way to reduce 


al 


break-out friction, lower running friction and provide much 
longer life for ‘O" Rings in pneumatic service. 

High quality, compression molded Precision ''O"' Rings 
have proved to be the best solution to a wide variety of 
sealing problems, How about yours? Precision leads the 
field in engineering help. Send for our complete handbook 
on “O” Rings and let us help you. 


FREE—Write for your personal copy of our Handbook on “O” Rings. 


~ 


_ Brecision Rubber Products - 


= CORPORATION sm 


Depi. 1, Oakridge Drive, Dayton 7, Ohio Conadion Piant at: Ste. Thérése de siatavitie, Québes 
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Photo of the 250,000 
sq. ft. Pantex plant 
at Pawtucket, 

Rhode Island 
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PANTEX MANUFACTURING CORPORATION 
PAWTUCKET, R. I. 
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The power you need at the speed you need it... 


HOWELL GEAR MOTORS 


Howell Gear Motors use 


reasons why Howell Gear Motors 
last longer, serve you better 

. High-quality insulation 

. Copper-clad rotor 

Expert craftsmanship 

High-quality coil varnish 
Leakproof oil seals 

Duti-Rated Lifetime Gearing 

. Unit case construction with integral 
bearing housings 

. Corner-mounted offset shaft 

. Large oil reservoir 

Heavy, cast-iron construction 

. Superior cooling 


New dependability, greater 
starting torque and top effi- 
ciency, with output speeds as 
low as 7.5 rpm. are now avail- 
able in Howell Gear Motors. 


This compact, single-unit 
motor may well be the answer 
to your gear reduction prob- 
lems. Combining the finest in 
heavy duty industrial gearing 
with the best in motoring, 
Howell Gear Motors reduce 
drive failures and production 
downtime. 


duti-rated, lifetime gearing, 
with file-hard tooth surfaces 
and tough, resilient cores. They 
are available in all types of 
enclosures, from 7.5 to 780 
rpm. with a capacity range 
from 1 to 30 hp., in all three 
AGMA service classifications. 


For full information on 
Howell Gear Motors, contact 
the Howell man in your area, 
or write the factory direct for 
Bulletin GM-1. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


MOTORS FOR 
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Near heat or flame, ordinary hydrau- 
lic fluid is a serious hazard. Spraying 
from a line break, it can ignite to 
cause injuries, loss of production, 
costly equipment shutdowns. 


That's why The Timken Company 
insisted on Pydraul in this new heat- 
treating furnace at Canton, Ohio, 
built by Swindell-Dressler. 


Pydraul will not sustain flame. In tests, 
when sprayed into a 6000°F. oxyacet- 
ylene flame, it does not support com- 
bustion. At Timken the furnace tem- 
perature may go to 2300°F.. Heat that 
would set ordinary fluid aflame does 
not ignite Pydraul. 


June, 1954 
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Since industrial fires give no warning 
before they start, check the hydraulic 
fluid now used in your plant. Is it 
fire-resistant? If not, let us tell you 
about Pydraul . . . a recent price 
reduction makes it more than ever 
the most economical fire-resistant 
fluid in actual use. For information, 
call any Monsanto office. 


This report, “‘Pydraul F-9,” 
will be sent on request. 
MONSANTO CHEMICAL 
COMPANY, Organic Chemicals 
Division, Box 478, 

St. Louis, Missouri. 
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50 tons of steel per hour is 
the capacity of this furnace. 
Safe Pydraul actuates 3 
hydraulic operations: billet- 
charging machine, car sep- 
arators and car lifts. Non- 
corrosive Pydraul can be re- 
used again and again, cuts 
oil make-up 60%. 


Pydraul: Reg. U. S. Pot. Of. 


MONSANTO 





=== GROWING HORIZONS === 
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New Laboratory 
for Oil Power Study 


An educational and research laboratory in oil hy- 
draulics—the most complete of its kind in the United 
States—has been established at Illinois Institute of 
Technology in Chicago. 

The new laboratory offers a broad educational pro- 
gram ranging from intensive short courses to gradu- 
ate-level research. 

The program was set up at the request of numerous 
industries now using oil hydraulics, according to Dr. 
Victor L. Streeter, research professor of mechanics at 
Illinois Tech. 

“While not new,” Streeter said, “oil hydraulics is 
becoming increasingly important. This is because it 
can deliver more power than electricity for a given 
weight or space. In the modern factory practically 
every machine tool is powered or controlled by oil 
hydraulics.” 


High Pressure Aviation 
Pneumatics 


The interest of the aviation industry in high 
pressure pneumatic systems is real and the progress 
that is being made is real. The availability of 3- and 
4-stage air compressors has already permitted a 
number of auxiliary services and standby systems 
to be air operated. The advent of the jet engine 
gives an abundant source of air. The development 
of the efficient small air turbine makes it practical 
to operate many of the primary services including 
pumps, alternators and other units. The reliability 
of pneumatic components is another factor. It is 
significant that more and more services in the newer 
aircraft are being approved for pneumatic power. 


Where to with Atomic Energy? 


“We might,” said J. M. Davies, director of re- 
search, Caterpillar Tractor Co., “use radioactive 
materials to test piston ring wear. By running a 
radioactive ring in an engine we will build up radio- 
activity in the crankcase oil, thus giving a direct 
indication of the wear on the ring. We can com- 
plete the test with the aid of a Geiger counter.” 


ome ee ie ee ee 


It would appear that the only limits to the applica- 
tion of atomic energy to industry is the limit of 
ingenuity and imagination. 


Solution for Emergency Actuator 


Aircraft people have long been looking for a 
completely reliable source of energy for “one shot” 
emergency duties such as canopy or hatch ejection, 
safe jettison of wing tip or drop tanks and oper- 
ation of lock mechanisms. To supply this power 
source, The Hymatic Engineering Co. Ltd. of Eng- 
land, has developed light weight, high thrust, pneu- 
matic snap-jacks. 

Each jack contains a built-in pressure bottle. 
Air at 3000 psi is stored in the hollow spindle of 
the jack and retained by a replaceable metal dia- 
phragm situated in the piston. A 6 to 8 pound load 
on the operating piston will fracture the diaphragm 
to release air pressure which will extend a 3 inch 
stroke jack in 1/3 second, This compact unit is 
lighter and simpier than a separate air bottle, 
selector valve, cylinder and necessary piping. 


Compressible Liquids 


It has long been recognized that incompressibility 
of liquids is the basis for using liquids as a success- 
ful means of transmitting power. On many hydrau- 
lically powered machines the shock effect of compres- 
sion has to be eliminated. 

What would be the uses of a compressible liquid? 
A liquid spring could have many advantages over 
standard coil springs. The problem is to find a liquid 
that has suitable compressibility and to find a seal 
which would prevent ieakage. 

The Hydra Spring Division of the Wales-Strippit 
Corporation pioneered in this development. They had 
an important application. For years, they have built 
hole punching units used on blanking presses, which 
have been limited by the spring force available from 
standard coil springs. To get a greater market, they 
investigated liquid springs. 

This investigation led to joint research with General 
Electric and DuPont. The technical cooperation re- 
sulted in a silicone fluid and plastic seal materials. 
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you can build cost-cutting special 
machines or modernize existing 
machines right in your own 
shop with your own personnel 


This semi-automatic set-up at Eastman Manufac- 
turing Co. doubled production and eliminated 
fatigue in milling bakelite magneto parts. 


This drilling machine, built by Horrocks-Ibbotson, turned out 1 
year’s production of their fishing reel pawl blocks in 3 months. 





Even for short runs you'll find special machines built around 
this versatile power unit will pay off in a big way — in 
greatly lowered costs, in fewer rejects, in better product 
quality. No expensive engineering is needed. In fact, your 
local Bellows Field Engineer may have in his Foto-Facts File 
basic designs that can be readily adapted to your product and 
your production processes. 

Your own tool room can build such special machines at 
decided!y low cost, and quickly. Often they pay for them- 
selves with the first week's 

A simple installation cut lathe time on steel savings. 


ordnance parts from 90 te 10 seconds per piece 


at Joseph Pichard’s Sons of Philadelphia. 
Bulletin CL-5O tells the 


story of the Bellows Air 


The Bellows Co. 


IN CANADA: 8 wv a) Dev Co., Depe AH 654, 
1972 D j wv ’ ' Akron 9, Obie. 
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SOLENOID VALVES 


FOR 250 P.S.1. OIL SERVICE 


in every respect! The patented ‘‘Shear-Seal”’ 
principle, that has changed the concepts of extreme pres- 
sure control, is now available in this popular edition. 


If solenoid valves are among the components of your 
product, and it needs a sales point in place of a trouble 
spot, you should get complete data on Barksdale ‘‘Shear- 
Seal” Valves. 
Leakproof closure is retained for unbelievably long peri- 
ods without maintenance, because ‘‘Shear-Seals’’ im- 
prove with the lapping action of each valve operation. 
Dirt or foreign matter can’t harm the sealing quality, 
mean : because the sealing surfaces remain in constant intimate 
contact, even during actuation, and flow is through the 
“‘Shear-Seal”’, never across sealing surfaces. 
Long trouble free solenoid and valve periormance are 
the end result of the many inherent “Shear-Seal” ad- 
vantages, well worth your careful consideration. 


Write for bulletin 4S. 


BARKSDALE 
VALVES 


5125 ALCOA AVE., LOS ANGELES 58, CALIF 


SHUT-OFF 
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Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for mere information fill 
in and mail the post card bound in this issue. 


NEW PRODUCTS 


PRESSURE REGULATORS 

. « »« for oll, air and water 
Size: 4, %& and % in pipe with 
or without connections for pres- 
sure gauges 
Design: Body are brass 
forgings permitting use of inlet 
pressure up to 400 psi, various 


parts 


’ 


a) 


reduced pressure ranges are 
available. Screwed instead of 
bolted flanges, produces a strong 
compact design, the 4% in size 
being only 2-3/16 in dia and 3% 
in high overall. The valve is self 
aligning and fully guided, this 
maximum with 
minimum pressure drop and 
gives long life. Metal diaphragms 
This also allows the 
regulators to be used for com- 
water or oil without 


allows air flow 


are used. 


pressed air, 
change 


G + Engineering Co., 
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QUICK AIR COUPLER 

. » « Offers greater air flow 
Features: Extra large air pas- 
sage permits flow of 70 cu ft of 
free air per minute at 150 psi. 
Instant coupling action elimi- 
nates twisting or turning. In- 


stantly couples, or uncouples 


with one push or pull. Automatic 
air check valve shuts off flow of 
air when coupler is detached 


from nipple. Free swiveling of 
coupler on nipple prevents kink- 
ing of air hose. Coupler cannot 
be detached accidentally. 
Lincoin Engineering Company, 
St. Louis 20, Mo. 
Circle 15! on Reader Service Card 


4-WAY VALVE 
. » for double 
acting cylinders 
Size: 4, 4%, 4% and % in 
Feature: Hand and foot operated 
4-way valve with built-in full 
capacity, flow control meters of 
the Venturi type. An air and low 
pressure hydraulic valve, specifi- 
cally designed for the control of 


double acting air or hydraulic 
cylinders. Valves are built for 
heavy duty service and long op- 
erating life, featuring one bal- 
anced spool using renewable “O” 
ring type of packing. The flow 


control meters permit full line 
volume without volume loss of 
pressure. Line pressure varia- 
tion will not affect valve func- 
tion. 

Application: Available for re- 
mote pilot operation, cam, single 
or double solenoid together with 
time delay features. Non-corro- 
sive throughout, for air, oil or 
water in pressure range 0-150 Ib. 


Airmatic Valve, inc., 
Cleveland 9, Ohio 
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FILTER-REGULATOR-OILER 
. «+ for stable air line pressure 


Construction: Rugged construc- 
tion and positive action of the 


new piston cup design eliminates 
much of the wear factor common 
to conventional diaphragm 
valves and assures instantaneous 
response. This feature, coupled 
with line-sized orifices, provides 
maximum air flow with the least 
“line lag”. 

Features: The filter features a 
porous, sintered bronze filtering 
element which provides maxi- 
mum air cleaning efficiency. 
Cone shaped for most effective 
filtering, the filter is easily re- 
moved for cleaning. An air baffle 
is provided as an integral part of 


Continued on Page 16 
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Simplify Your Preventive Maintenance 


MARVEL 
SYNCLINAL 
FILTERS 


For All Hydraulic Systems 
SIMPLE EFFICIENT DESIGN REDUCES 


DEMAND ON YOUR SKILLED MAINTENANCE HELP 


ANY WORKMAN can disassemble, clean and reassemble Marvel Synclinal 
Filters. Cleaning is done quickly, and Marvel's extra capacity requires less fre- 
quent cleanings. This means more production per machine with less man hours. 
Marvel protected machines spend their time producing, not in being serviced 
and repaired. Marvel's simple efficiency changes down-time to producing time. 


SUMP TYPE (Cutewoy) 


STANDARDIZE WITH MARVEL US TUES Satay 
CHOICE OF OVER 400 ORIGINAL EQUIPMENT MANUFACTURERS 


Improve your all-important preventive maintenance by simplifying it. Use Marvel Synclinal Filters 
throughout your plant. Specify Marvel on new machines, add Marvel to present machines. No mov- 
ing parts to wear, nothing to keep in stock. Your first cost is your only cost. 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Marvel Synclinal Filters, sump or line type, are available ir Marvel not only delivers a top grade filter in both 
capacities from 5 to 100 G.P.M. and choice of mone! mesh nny ons goterneren but delivers IMMEDIATELY! 
sizes ranging from coarse 30 to fine 200. are pmnwr lh ipments are made the same day orders 





In esponse to the great demand we have Marvel Engineering Company 
WATER dapted both our sump end IIne models for 625 W. Jackson Bivd., Chicago 6, Ii. 


use In all water filtering applications. No ti 
FILTERS changes have been made in the basic syn- Without | oblige + Please send Sr complete 
clinal design. engineering data on Marvel Synclinal Filters as 
follows— 
Catalog #106 for Oil Filters 
Catalog #300 for Water Filters 





Name 


! 
MARVEV igincering Ginpany comm 
Meets | 


O26 WEST JACKESOM BiVO., CHICAGO «, LINO Address . 
acan Phone Franklin 2-443) | 
ndards | City 
| oeeeeeces 
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The biter 


TEST MACHINES 
Bean this Thade Mark 


“SPRAGUE” 

Trade Mark on a ts 
machine, you can be 
accuracy, efficiency, « 


and year 


of dependablk: 


In addition to the machines shown here, SPRAGUE 
makes Fuel Flow and Fuel Pump Test Stands, Heat- 
ing and Ventilating Test Units, High Pressure Hose 
Testers, Air Operated Hydraulic Boost Pumps, Filters, 
Cylinder type Accumulaters (3,000 and 6,000 psi.), 
Gage Protector Automatic Shut Off Valves and other 
equipment. Write for information. 


STATIONARY 
HYDRAULIC TEST STANDS 


Tests aircraft hydraulic components, 
including engine driven pu , at 
operating pressures up to psi. 
and. with flows to 20 gpm. Provides 
multiple circuits to permit simulta- 
neous testing of several units. 














PORTABLE 
HYDRAULIC TEST STANDS 


Standard units, 10 G.P.M. to 40 
G. P.M. Motor or engine driven. 
For complete testing of aircraft 
hydraulic systems. 


PRESSURIZED CABIN 
LEAKAGE TESTERS 


Supply clean, filtered air 
under controlled pressure 
to locate leaks and de- 
termine leakage rate. 














AIR OPERATED OIL 
DISPENSERS 
Dispense clean, filtered 
oil simply, quickly, eco- 
nomically. One-man 
operation. Maximum 
safety. 


hoe 


SPRAGUE 
Engineering od Cake Lr 


1144 W. 135th Street 
Gardena, California 


FUEL BOOST PUMP 
TEST STANDS 


Designed especially to test 
submerged fuel boost 
pumps. Tests both A.C. 
and D.C. types. 
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the filtering element. A brass 
drain cock permits quick remov- 
al of moisture and sediment. Of- 
fers accurate and stable line pres- 
sure regulation, controlled oil in- 
jection and efficient air filtering 


| method. 


Air-Mite, 
Chicago, Iilinois 


Circle 153 on Reader Service Card 


FLOW REGULATOR 
. +» regulates flow to 
3000 psi 
Design: The regulator is a com- 
bination by-pass and restrictive 
type and can be used in systems 


Ft 


where older types of flow regu- 
lators were not satisfactory. It 
will hold the regulated flow as 
long as that much oil enters the 
inlet port. The excess between 
iniet and regulated flow is di- 
verted to the by-pass port. The 
pressure at the by-pass port can 
exceed the regulated flow pres- 
sure without increasing the 
regulated flow. 

Application: Valve will give 
preference to a power steering 
system and by-pass excess pump 
output, which in turn can be 
used to operate other hydraulic 
components. In many applica- 
tions, it will eliminate the need 
for a separate steering pump. 


Fiuid Controls, Inc., 
Mentor, Ohio 
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HAND FLARING TOOL 
-+-has “open-end” design 

Designation: Visi-flare 

Size: For tube od’s of %, %, %, 

%, 1 in and 1% in. 

Design: Cousists of a body, a 

flaring pin and retaining spring. 

One piece machine steel body 

incorporates the bushing for the 

Continued on Page 18 


APPLIED HYDRAULICS 





. You win 


on every draw at Summerill 


Particularly when it comes to seamless steel tubing. For our modern, 
versatile plant is completely equipped to produce almost any type of cold 
drawn seamless tubing you may require—and produce it to your speci- 
fications. What's more, every Summerill tube is drawn to a smooth, bright 
surface, unusually free from pits, die scratches and scale—thanks to our 
step-to-step quality control and close inspection. 

Our research, production and sales service groups will welcome the 
opportunity to show you how you can make a better product at less cost 
with Summerill Seamless Steel Tubing. And it may surprise you to discover 
how quickly our closely knit organization can move from problem to 
production. @ Write today for free booklet listing typical sizes, 
shapes and specifications of Summerill Tubing. Address: 

Summerill Tubing Division, Columbia Steel & 
Shafting Company, Pittsburgh 30, Pa. 


District Offices: 
BUFFALO + CHATTANOOGA + CHICAGO + CLEVELAND + DAYTON IN 
HARTFORD + MILWAUKEE + PHILADELPHIA + PITTSBURGH — 


HYDRAULIC TUBING © SPECIAL TUBING © MECHANICAL TUBING ¢ DIESEL TUBING © PRESSURE TUBING « 
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CHEVRON PACKING 


Exclusive milul-CietL<am construction 


assures a positive, low-friction seal 


A: every pressure—from the lowest to the highest—Garlock 
CHEVRON packing provides a positive, low-friction seal. CHEV- 
RON is ideally suited for use on hydraulic cylinders (both single- 
acting and double-acting), hydraulic rams, plungers of pumps and 
other reciprocating rods. 

The exclusive hinge at the apex of each ring makes this packing 
flexible and sensitive to pressure changes. When the pressure is on, 
CHEVRON packing seals firmly both on the inside and outside 
edges. When the pressure is off, CHEVRON packing maintains @ 
positive seal yet allows the ram or rod to return without binding. 
This automatic action not only prolongs the life of the packing but 
also increases the efficiency of the equipment on which it operates. 

That is why many manufacturers of hydraulic cylinders, jacks, 
lifts and presses use Garlock CHEVRON packing exclusively. 

Whether your job is plant maintenance or manufacturing new 
equipment, ask us about CHEVRON packing—the exclusive prod- 
uct of Garlock’s own factories. Garlock CHEVRON packing is 
available in many materials such as: cotton duck with rubber or 
neoprene binder, asbestos with rubber or neoprene binder, hycar, 
“Teflon,” and “Kel-F.” 

THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
Branch Offices in Most Principal Cities 


*Registered Trademark 


oe 
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hardened steel flaring pin. Hex- 
agon body provides a good grip 
for the user and prevents the tool 
from rolling off the bench or flat 
surfaces. 

Features: Working end of the 
tool is exposed, permitting the 
user to observe the entire flaring 
operation. This feature elimi- 


7\ 


nates intermittent inspection and 
the “trial and error” procedure. 
Application: Light, compact, the 
tools range in weight from .23 to 
1 Ib, making them “pocket-size” 
for convenient installation and 
maintenance of tubing systems. 
The tool is designed for rapid, 
easy formation of J.I.C. and 
S. A.E. hydraulic standard 37 de- 
gree flares on copper, aluminum 
alloy, fully annealed steel and 
stainless steel tubing. 


The Parker Appliance Company, 
Cleveland 12, Ohio 
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SHUT-OFF THROTTLE VALVE 
. «+ solenoid operated 

Sizes: 2 to 20 in 

Features: Designed for high 


temperatures and pressures, The 
throttle valve is operated by the 
solenoid valve attached to the 
side. The solenoid valve has two 
solenoids, one for opening, the 
other for closing. A momentary 


Continued on Page 20 
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HYDRAULICS FoR 
MOBILE EQUIPMENT 


Mobile Equipment News 


een VICKERS INCORPORATE 





D, DETROIT, MICHIGAN 














MICKER ,VT16 PUMP NOW AVAILABLE FoR 
HYDRAULIC POWER STEERING OF TRUCKS 


AND MATERIALS HANDLING VEHICLES 


The Vickers Series VT16 pump is used more 
widely than all other makes combined for the 
power steering of automobiles. It is now avail- 
able for the first time for the hydraulic power 
steering of trucks and materials handling vehicles. 
It has all the characteristics important to this 
service and is used in a separate hydraulic circuit 
for steering only. 


COMPLETE PACKAGE 


Series VT16 has integral volume control valve 





















and relief valve . . . also an integral oil reservoir. 
This is a complete hydraulic power package for 
steering. 7 


SIMPLIFIED INSTALLATION 

This compact and complete power package is 
easily and quickly installed. All you need to do 
is bolt it on, make two hydraulic connections, 
and couple the power. 


LONGER PUMP LIFE 


The exclusive Vickers “Hydraulic Balance” elim- 
inates pressure-induced bearing loads and the 
consequent wear. These lighter bearing loads @ 
mean much longer bearing and pump life. 


NO LOAD STARTING 


At rest and normal starting speeds, the sliding 
vanes are retracted; only after engine fires do 
. vanes extend and pumping begin. 


ASK FOR BULLETIN M-5IO4A 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION + 
1474 OAKMAN BLVD. - DETROIT 32, MICH. 


i 
i 
. 
; 


* CLEVELAND + DETROIT + HOUSTON 
LOS ANGELES (Metrepeiiian) + NEW YORK (Mewopeliton) + 
‘ADLPA Uneopsien) > PITRURON = ROGhasTOR Rote, 
- * TULSA + WASHINGTON + WwoncesTER 


ENGINEERS AND BUILDERS OF 
: June, 1964 


~ 












Series VT16 Vickers Pump with 
integral volume control and 
relief valves and oil reservoir. 
For hydraulic power steering. 


HIGH OPERATING 
EFFICIENCY 


The vane type construction, 
hydraulic balance and auto- 
matic maintenance of optimum 
running clearances enable these 
pumps to deliver more oil with 
less power. This high operating 
efficiency is maintained 
throughout the long pump life. 


Series VT17 Vickers Pump is similar 
to the VT 16 except that it does not 
include the oil reservoir. 


MickERS, HYDRAULIC-POWER 


STEERING “BOOSTER. 
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820 West Ave., Reem 212 
Nerwalk, Connecticut 


“WRWaurner SEQUENCE VALVES 


SOMETHING MORE 
THAN ACCURACY 


Precision machining ability involving special lapping techniques to 
hold extremely close tolerances is only a part of the story behind 
Warner Hydraulic Equipment. 


For many years Warner has specialized in the design, development 
and manufacture of precision hydraulic equipment. As a result of this 
comprehensive experience Worner is well qualified to assist you in 
the development of special hydraulic equipment to meet your par- 
ticular requirements. 


We invite you to utilize Warner's specialized experience in the field 
of hydraulics by giving our engineers and laboratory technicians an 
Opportunity to work with you in the early stages of design and 
development. 


Send today for your copy of an illustrated folder describing typical 
examples of Warner Hydraulic Equipment. 


“Warner DIVISION OF DETROIT HARVESTER CO. 


14300 TIREMAN AVENUE, DETROIT 28, MICHIGAN 
DESIGNERS AND MANUFACTURERS OF HYDRAULIC PUMPS + VALVES + ACTUATORS 


Seles Branches at 


56 Canterbury Drive | 


Dayten 9, Chie Fort Werth, Texas 
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contact holds the valve in either 
an open or closed position. Per- 
manent magnets in the upper 
part of coil housing hold the pilot 
valve open. When one of the 
solenoids is energized momen- 
tarily, it will pull pilot valve 
down and close solenoid valve, 
which in turn closes the throttle 
valve. Throttle valve will close 
quickly until it is almost fully 
closed then slow up, so as to 
avoid a water hammer. 
Hoppe Engineering Company, Inc., 
Greensboro, Indiana 
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FLEXIBLE V-RING 
+.» uses less space 


Designation: Super-Thin 

Design: Teflon rings for pumps, 
valves and all types of packing, 
are flexible, with a cross section 
as thin es .015. The added resili- 


ency makes possible a tighter 
seal at lower pressures. The 
rings make possible the design 
of smaller and lighter units by 
reducing the packing gland 
length and diameter. A produc- 
tion line item. They can be in- 
stalled in existing units. Made 
of solid Teflon, they are chemi- 
cally inert, suitable for use in 
temperatures from —150 to +550 
and have a natural -lipperiness 
that reduces friction. 

Features: The resilience of the 
rings is such that even low pres- 
sures exert a flattening action, 
forcing the cone shaped seg- 
ments to bear outward against 
the wall and inward against the 
shaft with sufficient pressure to 
maintain a seal, yet creating the 
least possible friction. 


Reid Enterprises, 
Les Angeles 58, Cal. 
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Purolator maintains the world’s largest 
specialized filter research and engineering laboratories 
... always ready to serve you! 


> ae filter problems—small or large—are always 
welcome at Purolator’s Engineering Department. 


If you find that none of the nearly one thousand 
types of standard Purolator* filters will fill the bill 

. we'll design one especially for you! 

But before you decide on a custom-designed unit, 
you'll want to study the many kinds of Purolators 
available on order. The large, illustrated Purolator 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


PUROLATOR 


Ta Me ee 


» ¥ 


June, 1954 


catalogs are yours for the asking. Just mail us the 
coupon, indicating which ones you wish. 

Whether you need one special filter, or a million of 
a kind .. . your best source is Purolator! 


There's a PUROLATOR for every filter need 


Lube oil Air Foods Adhesives 
Fuel oil Chemicals Cosmetics Inks 
Hydraulic Fluid Pharmaceuticals Paints Beverages 
Gasoline 


= . . 
Here's the KEY to your filter problems 
2 a es eS es ee 


Purolator Products, Inc., Rahway, N. J. 
Send the following Purolator catalogs: 


O Industrial 0 Aviation © Automotive O Fleet 


Title 
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Floatiess Control for Water 
Storage Tank 


We read with interest the article, 
“Pump Control System for Large 
Press Installation” by C. B. Blake 
and A, M. Steel of the Scovill Man- 
ufacturing Co. in the March, 1954, 
issue of APPLIED HYDRAULICS. 
Could you advise us if there is a 
probe similar to the type described 
that could be used on underground 
water storage tanks, Would you ad- 
vise if this type of control can be 
supplied by any of the accumulator 
manufacturers for air bottle accu- 
mulators using water. 

F. DANDY, 

Plant Engineer, 

Stokes Division, 

The General Tire and 
Rubber Co. of Canada, Ltd. 

These questions were referred to 
C. B. Blake, from whose letter to 
Mr. Dandy we quote: 

The electrical components for 
the floatless control of the water 
storage tank described in the arti- 
cle were furnished by B/W Con- 
CAN YOU SUPPLY A CHALLENGER? troller Corp, 220 East Maple Road, 
Birmingham, Mich. This company 
can furnish the complete system, 
including the probes, as a standard 
package. In our installation we were 
dealing with pressures up to 5000 


..» That difficult fluid, gas, or air transmission 
problem in your plant — We'll send you a Snap-tite 
Hi-Flow quick connect disconnect coupling with 
or without automatic shut-off in any size 1/8” to psi aid clase 06 probes were aia. 

3°—Test it in your plant, under actual working able to secl.en eirssater eceumule 
conditions You be the judge—If it doesn’t tor at that pressure, we designed 
solve your problem or do a better job than the the probes end purchased teehee. 
coupling you are now using, ship it back collect trical components. 
-— Write today on your letterhead, briefly out- 
lining your problem— We'll ship immediately. 





Limit Switch Operated 
Flow Control Valve 


Can you advise if it is possible 
to obtain a solenoid operated flow 
control valve (up to 300 psi) which 
can be activated by limit switches, 
to do double duty of controlling 
feed and rapid traverse flow (hy- 
draulic). To clarify, we would like 
to have a valve which can be preset 


to desired feed flow, controlling the 
201 S$. Rockwood, Union City, Penna. Conttazed on Pogo 38 
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FOR PRESSURES UP TO 5000 P.S.I. 


_ HYDRAMITE 


IS TODAY’S BEST PUMP... AND COSTS LESS 


IN THE FEW YEARS since the Hydra- 
mite Pump was introduced it has become 
the top choice for an ever-increasing 
range of hydraulically-operated equip- 
ment...and has unfailingly brought the 
efficiency and economy which are always 
associated with products of the American 
Engineering Company. 

The Hydramite Pump is available in a 
variety of sizes ... develops pressures up 
to 5000 p.s.i. It operates on any of the 
makes and viscosities of oil which are 
suitable for hydraulic circuits. 


Write for folder giving full information 
on the unique Hydramite Pump... and 
call on AE engineers or representatives 
for recommendations regarding possible 
applications. 





WHEN IT'S HIGH PRESSURE, (T'S AMERICAN! 


American Engineering Company 


2530 Aramingo Avenue, Philadelphia 25, Pa. 





Gentlemen: Kindly send me complete information about 
the Hydramite. 


Company 
Address 
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_aai! NATIONAL 
NOW" ‘oO -RINGS 


® Complete commercial grace line 
®@ Consistent quality, uniformity 

®@ For dynamic or static applications 
@ New, easy-to-use catalog 


You know National's reputation as a leading manufacturer of 
oil seals and shims. Now, you can have the same dependable 
quality, the same complete service on O-Rings. 

National O-Rings are molded to precise tolerances. They are 
available for dynamic or static applications in all standard sizes, 
commercial grade, covering a wide range of pressures and 
temperatures. Get complete information today. 


USE OF O-RINGS IS BROAD 


In many applications, O-Rings offer important design, installation 
of operating advantages over convertional gaskets or packings: 


May permit simpler, lower cost design 
Effective in limited space, easy to install 
Seal both directions of pressure flow 
Withstand wide temperature range 
Permit metal-to-metal joints 

Hold running friction to minimum 

May eliminate adjustment devices 
Efficient sealing under varying pressures 


NATIONAL MOTOR BEARING CO., INC. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey (Los Angeles County) Calif.; Van Wert, Ohio 


2a07 


NEW! “chratoc sent’ FREE 


ns ) 
‘ Broadly useful compilation of O-Ring data sent free to OIL & GREASE) \ SEALS 


4 


engineers on written request. Includes engineering, de- 
sign and compound information, gland-groove and back- 
up ring requirements, etc. Lists all standard size National 
O-Rings. Write for your copy today! 


11M 


GET COMPLETE INFORMATION FROM THE NEAREST NATIONAL APPLICATIONS ENGINEER 


Curcaoo, Iu... . « » Room 4113 Field Building, FRanklin 2.2847 Downey (Los Angeles Co.), CaLir. . 11634 Patten Rd., TOpaz 2-8166 

CLEVELAND, Ow1o . 210 Heights Rockefeller Bidg., ¥Y Ellowstone 2-2720 Mi_waukes, Wis. . . 647 West Virginia Street, BRoadway 1-3234 

Dantas, Texas . . «. 30% Highland Park Village, ]Ustin &-8453 Newark,N.J. . Suite 814, 1180 Raymond Bivd., Mlichell 2-7586 

Dermorr, Mice. . . « «+ « 926 Lothrop Avenue, TRinity 1-6363 Repwoop Crry, CaLir. . . Broadway and National, EMerson 6-3861 
Wremrra, Kaweas 3. . . «. 519 South Broadway, Wichita 2-6971 
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speed of a cutting tool, for feed of 


What's your 
tool. For rapid traverse and quick 
crams Ses |@ylinder problem ? 


be capable of opening to full flow 
area, permitting maximum cylinder 
speed. Do you know of such a valve 
and where it might be obtained? 
WALTER W. GREEN, 
Pittsburgh 28, Pa. 
The flow control circuit which 
you describe is common to many 
machines in industry. There is, 
however, no single valve which will 
give rapid traverse and then feed. 
Rapid traverse and automatic feed 
are easily accomplished by using 
a standard flow control valve in 
parallel with a solenoid operated 
shut-off valve. Limit switch actua- 
tion will change cylinder speed from 
feed to rapid traverse or rapid tra- 
verse to feed in any combination 
desired by setting the switch trip 
dogs. li is very simple to prepare 
such a feed circuit using separate 
valves. One or more valve manu- 
facturers can supply a valve panel 
in which the necessary valves are 
grouped in one housing; this may 
be the type of component you have 
in mind. We have forwarded a 
sketch of a meter-out flow control 
circuit which can be used to con- . oy! 
trol the feeding of a drill or a mill- sr iude on tices Laan anions ath sent one 
ing machine table, or possibly, the 
application you have in mind. We 


suggest that you contact Mr. Robert / 
Wagner of the Weinman Pump N f- 0 9S e answer 
Company, 317 South Main St., Pitts- 
burgh 20 for further assistance. 


e Your problem in power motion may be far removed 
from the Anker-Holth Cylinders shown above. What- 
Special d-wey Low Presenre ever your need for air or hydraulic cylinder power, 


soared Anker-Holth has the engineering know-how and 
Do you know of a manufacturer 


Gott cnateees in: Ginnie ndien Stahl manufacturing facilities to match your specific re- 
any two ports can be interconnected quirement. Anker-Holth engineers will gladly assist 
and the third blocked, the valve you. Call or write Anker-Holth Division of The 
to incorporate soft seats. Service 1s Wellman Engineering Company, Dept. C-12. 2723 
air at atmospheric temperature and 2 a 

Conner. Street, Port Huron, Michigan. 


ly psi. A plug valve with soft seats, 
and T ported might do it. 
JOSEPH B. WILEY, JR. 
Hummel Technical Products, Inc. 
The very low operating pressure 
requirement for a 3-way air valve 
would probably make it impossible 


to get an “off-the-shelf” item. How- 
FREE on request ... bulletin on com- 
Continued on Page 26 | picts line of Anker-Holth products. Division of THE WELLMAN ENGINEERING COMPANY 
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Supplied in 
Assemblies 


>—> 


Flex-O-Tube will help you 
determine the assembly 
needed of work to your 
own specifications § in 
either case, modern facil- 
ities and latest inspection 
techniques assure you oe 
wnlifermly high aquelity 
product delivered promptly. 


Supplied for 
Field Assembly 
©) é 
, Ww) af 8 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reveoble fittings for field 

bly, C n range 
of sizes ond types. 








If pressure is a factor in the perform- 


ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure’s on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-C-Tube"? 


circraft catalog. 


Please send me your free 4 


industrial catalog. 





DIVISION OF MERIDAN CORP. 


764 FOURTEENTH 


@ DETROIT 16, MICHIGAN 
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ever, most of the air valve people 
we checked state that they could 
probably supply a valve that would 
not leak at this pressure. We suggest 
you send your requirements to Ross 
Operating Valve, Hannifin, Valvair 
or C. B. Hunt. 





Reprints of the 32 page circuit sec- 
tion which appeared in January are 
available. Single copies 50c; 40c in 
lots over 50; 35¢ in lots over 100. 





Hydromotor Torque Actuator 


Our inquiry of February 16th, 
published in the April issue of AP- 
PLIED HYDRAULICS, uninten- 
tionally carries the implication that 
we are looking for a source of sup- 
ply to provide us with torque actua- 
tors in competition to those pro- 
duced by the Hydromotor Division 
of The Bonnot Company. This mis- 
understanding is due to the unfor- 
tunate wording of our inquiry; we 
intended only to scan the field for 
possible competition. You will be 
interested to know that we represent 
the Hydromotor Division in the 
Northern California territory; we 
have a considerable number of 
these units working in this area with 
complete success and we look for- 
ward to the sale of many additional 
units, 

E. C. DITZEN, 
Ditzen Engineering & Sales Co. 

We are pleased to publish the 
above comments by Mr. Ditzen to 
clear up any possible misinterpre- 
tation of his original letter. 





Small Capacity Flow 
Control Valve 


We should like to know if you 
can refer us to a company that man- 
ufacturers a flow control valve of 
very small capacity suitable to a 
working pressure of 2000 psi. The 
capacity range will be from 0 to 
20 cu. in. per min. We are familiar 
with flow control valves which have 
a maximum flow of 1/3 gpm and 
a minimum metered flow of 4 cu. 


Continued on Page 30 
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SINGLE-STRAINER 
FLUID PROTECTION 
FOR HYDRAULIC 


Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN's SYSTEMS 
unique built-in comb construction cleans the 
strainer without costly interruption of flow 





Continuously cleanable AUTO-KLEAN 
eliminates need for stand-by strainers 





ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


AUTO-KLEAN’s compact con- 
struction gives users positive 
solids-from-fluid separation in 
space which would limit ordinary 
filters to by-pass service. The low 
pressure drop operation of AUTO- 
KLEAN strainers enables you to 
have full-flow service on gravity, 
low pressure, high pressure or suc- 
tion lines—-with no loss in oper- 
ating efficiency. 

Cuno’s exclusive “‘comb-clean” 
action provides complete cleaning 
of the filter element—without 
stopping fluid flow. Thus, there’s 
no need for a stand-by strainer. 

The low maintenance costs of 
AUTO-KLEAN save you money, for 


there are no cartridges to change. 
An occasional rotation of the han- 
dle does the cleaning job (most 
units can be equipped with motor- 
drives for continuous cleaning). 
FILTERING AREA 1S COMPLETELY Fixed-space metal discs in this 
CLEAN, restoring full initial ca- modern strainer effectively re- 
pecity. All chalk particles and move all solids larger than the 
dirt fall to bottom of housing specified dise spacing—from 
where they can be drained .0035" up to .062". 

periodically. For permanent, positive hy- 
draulic system protection, install 
compact Cuno AUTO-KLEAN-——the 
precision-built strainer. Send the 


@ AUTO-KLEAN’s permanent metal filter element is avail- coupon for bulletin. 


able in steel, brass, or stainless steel for long, trouble- 
free service. 

® AUTO-KLEAN is adaptable to any fluid-flow system. 

® From acids to tar . . . if you can pump it, Cuno can Dept. 355-A South Vine Street, Meriden, Conn. 
filter it. Capacities range from one gallon per hour to Please send me free bulletin on Cuno AUTO- 
15,000 gallons per minute. KLEAN, 


Cune Engineering Corporation 





AUTO-KLEAN (dise-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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R/M VEE-FLEX 
MUST BE GOOD! 


It’s the 
most copied 
packing 
on the market 


The success of R/M Vee-Flex lies in its 
special design, by which pressure from the 
medium being packed transmits itself through 
the packing to produce positive sealing against 
the stuffing box wall and rod. This is ac 
complished by R/M'’s unique convexly curved 
surface on the pressure side of the packing. 


’ corroborated by radial 


Photoelastic analyses, 
pressure tests, * prove that maximum sealing 
pe rlormance occurs at a point slightly below 


mid width on the sealing area. 


Simplified diagram of stress tra- 
jectories in R/M Vee-Flex Rings 
with convexly curved surfaces. 


For packing pumps, valves, rams, presses, 
cylinders, accumulators or other hydraulic 
equipment, R/M has Vee-Flex Rings to meet 
your most exacting requirements. For ex- 
ample, there are five different types to seal 
against pressures in excess of 6000 psi. Dif- 
ferent types are available for air, gas, steam, 
oil, water, food products, etc. Write for R/M 
Vee-Flex Bulletin giving complete data and 
table of sizes. 


*Performed at the Franklin Institute Laboratories for 
Research and Development 


Simplified diagram of stress tra- 
jectories in V-type rings that 
have flat contact surfaces. 


R/M MAKES A COMPLETE LINE OF PACKINGS AND GASKETS AND SELLS THEM ONLY THROUGH AUTHORIZED DISTRIBUTORS 


RAYBESTOS-MANHATTAN, INC., PackING DIVISION, MANHEIM, PA. 





BIG 7 


FACTORIES: Bridgeport, Conn. ; Manheim, 
Pa.; No. Charleston, S.C.; Passaic, N.J.; 


Neenah, Wis.; Crawfordsville, Ind.; Peter- 
borough, Ontario, Canada. 








RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles + Industrial Rubber, Engineered Plastic, and Sintered Metal Products * Abrasive and 
Diamond Wheels + Rubber Covered Equipment + Brake Linings + Brake Blocks © Clutch Facings + Fan Belts © Radiator Hose « Bowling Bails 
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SALES REPRESENTATIVES 


4. NEL ARMSTRONG 
Westmont, New Jersey 
BECKETT-HARCUM CO. 


saole"iaas 
— SALES COMPANY 


Detroit, Michigon 
NEIL GROOM 
Toronto, Ont., Conoda 
HACKETT BROS., INC. 
No. Manchester, Indiana 
H. C. HALBERT 
~— Georgia 

uk bss | ~~ 


Mimneapaie 
IND. SALES & "tron. co. 


Houston, Texos 


IND. SALES & ENGR. CO. 


Tulse, Oklchome 
KNOX, INC. 

East Walpole, Mass 
H. 0. MACRAE 
Rochester, New York 
JAMES E. McSHANE 
Phoenix, Arizona 
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THE MERCER COMPANY 
Milwovkee, Wisconsin 


WALTER NORRIS ENGR. CO. 


Chicago, lilinois 
PNEUMATIC ENGR. CO. 
West Hertford, Conn. 

W. RICE 
Clevelond, Ohio 
THE RODEN COMPANY 
Cronford, New Jersey 
THE RUCKER COMPANY 
Coklend, Colifornia 
THE RUCKER COMPANY 
Seottle, Washington 
THE RUCKER COMPANY 
Sevth Gote, Californie 
7. H. SCAPFE 
St. Lovis, Missouri 
SINTES SALES ENGR. 
New Orleons, Lovisione 
ROBT. TAYLOR & SON 
Seit Loke City, Utoh 

















The technical training, experience, and resourcefulness of 
O-M Field Engineers is available to any manufacturer who 
has an Air or Hydraulic application problem. 


In many cases the recommendations of these specialists 
result in improved design, more efficient machine 
performance and economies in production. 


The O-M Field Engineer in your area would welcome an 
opportunity to discuss your Air and Hydraulic applica- 
tions with you on an engineering level, in your plant. 
Simply contact any of the O-M Representatives 
listed in this advertisement or mail the 

coupon below. No obligation, of course. 


& ry and 0-M CYLINDERS 
NOM Re EL 

ORTMAN-MILLER MACHINE COMPANY 

1204 150th Street, Hammond, Indiana 


Have representative call 
Please send latest O-M Catalog [_] Complete Templates 
Nemo. . Position__. - 


fit where others won't! 


Circle 87 on Reader Service Card 











SERIES F PUMP 
with 4-port design 
for Easy Installation 


PRESSURES TO 300 P.S.lI. 
SIZES 1-300 G.P.M. 





Whether you are planning one special machine or hundreds on a 
production run, consider putting a Roper on the job. Consider 4-port 
design of the Series F (eight optional piping arrangements — 4 for CW 
and 4 for CCW rotation) for ease of installation and servicing. Consider, 
too, the Roper principle of only two moving parts ... equal size gears 
operating in axial hydraulic balance... standard or stainless steel 
fired models, as desired .. . heavy duty flange type bearings. Pumps are 
supplied with or without relief valve . . . with packed box or mechanical 


seal. Yes .. . consider Roper for your hydraulic applications. 


Send for Your Free Copy of New Roper Fact-Packed Booklet! 





A valuable 36 page guide that includes tables, charts, 
and other data relotive to the average pumping job. 
Send for your free copy... use coupon below. 


ap GD GD ED PD GE ED OP 68 8 OP ED GP a ee eo eG 


Geo. D. Roper Corporation 
706 Bilockhawk Perk Ave. 
Rockford, Illinois 


Please send copy of your letest catalog and new booklet 
“How Te Selve Pumping Pretviems”. 


~—-\e2f,--o->- ee ee ee ee od 
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Letters to the Editor 
Continued 





in. per tnin., but these valves are 
somewhat unstable in the lower part 
of their range. 

ANTHONY R. PATTERSON, 

Plant Engineer, 

Raybestos-Manhattan, Inc. 

We do not know of a manufac- 

turer who can supply a flow control 
valve which has a variable range 
from 0 to 20 cu. in. per min, Per- 
haps one of our readers may have 
@ suggestion. The reason for the 
unstability of the valves you men- 
tion in their lower ranges is that 
viscosity changes are very critical 
and any leakage in any part of the 
circuit greatly influences the out- 
put from the flow control valve. To 
meter a very small flow, the very 
small orifice required would very 
easily plug. For this reason, we 
doubt if a very small flow could be 
metered accurately for a reasonable 
service life. 





Air-Oil Heat Exchangers 


Kindly supply us with names of 
manufacturers of air-hydraulic oil 
heat exchangers. 

K. C. DENNIS, 
Mechron Engineering 
Products, Ltd. 

We are sending you a tear sheet 
from the January 1954, Directory 
issue of APPLIED HYDRAULICS 
listing the manufacturers of heat 
exchangers used in the oil hydraul- 
ies field, 





Hydraulic Baling Presses 


We are interested in obtaining the 
names and addresses of the manu- 
facturers of hydraulic scrap baling 
presses which do not use triplex 
pumps. 

ALLAN M, STEEL 
Scovill Manufacturing Company 
Waterbury, Conn. 

We have sent you the names of 
sereral compcnies. However, to our 
knowledge, standard metal scrap 
balers use triplex pumps. Several of 
the companies we have suggested 
will probably be willing to supply 
any suitable power system you de- 
sire. 

Continued on Page 34 
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The New Schrader Air Pressure Regulator 


NOW. . get 


—maximum capacity 
SS CUAMCAIIIN: 
—minimum pressure drop 


ee oe 


Large ports and straight-through design o b new 
Schrader Regulators give you maximum capacit mini- 
mum pressure drop—and, at the same time, res that is 
almost immediate to changing demands. 1 

Available in five sizes—%, %, 42, %, and 1§N.PT., with 
and without gauge. Its normal range is 5-150 psi. A self- 
bleed feature for accurate pressure control is available if 
desired. 

The lightweight aluminum body—heat-treated for strength 
—specially treated for corrosion resistance—means this new 
Schrader product can be mounted anywhere without special 
supports. Interior construction is of corrosion-resistant ma- 
terials throughout. The diaphragm is a special material, 
noted for its strength and long life. All parts are replaceable, 
and service can be performed without special tools or remov- 
ing the regulator from the line. 

The regulator can be installed for flow from right to left 





products 


} [ 
 __ 


. left to right... or vertically in either direction. It may be 
mounted right side up or inverted. The pressure gauge may 
be installed front or rear. 

Once again, with these quick acting, high capacity regu- 
lators, Schrader demonstrates its leadership in compressed 
air equipment. Write today—or fill out the coupon—for more 
information on the new Schrader Regulators, or any air 
control devices. 


Mail This Coupon Today 





ere. 0 © Pat OFF 











Air Cylinders * Operating Valves + 
Press & Shear Controls * Air Ejection 
Sets * Blow Guns « Air Line Couplers ¢ 
Air Hose & Fittings * Hose Reels * Pres- 
sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Unifiare Tube 
Fittings 


a 
Company 


Address___ 


control the air 


——_——— ae ae as — 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Bre oklyn 38, N. Y., Dept. 8-10 


Please send me details on the new Schrader Air Pressure Regulator. 





rei 


June, 1954 
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Now Mullins Koldflo makes your 
dream design practical 


Glass- 
smooth bore 
surfaces with- 
out grinding 
or honing 


High quality special features at low cost—and... 


Mullins MO/Aflo extrudes this finished 
part in one piece... without machining 


e You can now design intricate stee! parts the 
way you want them — without compromise 

@ You can add important new sales features 

e And Mullins Koldfio design cuts your costs 


OW the designer’s “idea horizon” is unlimited! This revolutionary 

new Mullins Koldflo process makes it simple and practical to design 
precision parts that were formerly too costly to consider. Call your nearest Ki , 
Mullins office and an experienced Mullins Koldflo sales engineer will 0 


help you design parts that can be mass produced by the Mullins oldflo* DIVISION 
process! Write for booklet “How would you tool-up to make an egg?” ; 


*Trade-Mark 
DISTRICT SALES ENGINEERING OFFICES 


New York Chicago 


Detroit 
500 Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenue 
Phone — Pennsylvania 6-2773 Phone — Diamond 1-1490 Phone = Harrison 7-3725 Phone — Saiem 8771 
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TINY BUT VITAL This little dust boot protects the 
ignition interrupter switch that shifts gears in automatic auto 
transmissions. It does that vital job dependably. Like all C/R 
Sirvene (synthetic rubber) parts, (many are smaller, hundreds are 


' oS , ‘ i re - 1S . . 
bigger) everything about it is special: design, compounding of y, \ rd \ fr 
oil-resistant elastomers, molding, and quality control of quantity ~~ r ¥r ti 
production. Also, it is symbolic. It symbolizes how C/R engineers eee Nee ee dale aed 


can serve you, in developing pliable mechanical parts for your 
own critical applications. Our book, “Engineering with Sirvene”’ 


SCIENTIFICALLY COMPOUNDED ELASTOMERS 


. 
- 


will tell you all about C/R service. Just write us, and we'll send 


your copy promptly 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Eisten Avenve SIR VENE DIVISION Chicege 22, Mlincis 
Representatives in these Principal Cities: Bosron « New Yorx «+ Syvnacuse « Burrato « Puimapecrmia « Prrrssuncu « Cincinnati « CLevELann 


Derrort + Peonta « Minnearotis « Wicurra « Tursa « Hovusron « Los Anoeres « Saw Faancisco « SeaTrie 


Other c/R producis 


Oi SEALs: Shaft and end face seals for all types of lubricant retention and dirt exclusion *Conpor: Controlled porosity mechan- 


ical leather packings and other sealing products * Sirvis: Mechanical leather boots, gaskets, packings and related products. 





Solve Shock Problems 
On Your Drawing Board 


if 


Design Greer Accumulators into Your Hydraulic Circuits 
Pulsations from powerful pumps. ..chatter and fluctua- 
tions in machine tool table travel. . 


.water hammer from 


rapid operation of by-pass valves are a few of the seri- 
ous shock problems faced by design engineers. The 
answers have not always been successful. 


But today, there is a solution to these chronic prob- 


lems, as certain. as it is simple. One or more Greer | 
Accumulators tied into the circuit at critical points, 
will control shock. The high surge of system fluid, 
which causes shock, is cushioned by the easy compres- 
sibility of the gas-filled bag inside the accumulator 
(see drawing on left). 


U. 8. Patents 
under Oleer Licenses 


Let our experienced application engineers discuss 
with you and demonstrate the effectiveness of Greer | 
Accumulators in solving shock problems. 


_ fave io Celt Se ere ae 


=> 


Fer Pipelines. These six 
Greer Accumulators cut 
pump pulsations 53%. 
Pipeline and pump 
breakage was reduced 
from once a month to 


zero. Pressure surges 
from valve closures are 
absorbed in similar 
manner. Write or call for 
Bulletins 500 and 600. 


GREER HYDRAULICS INC. - 


For Machine Tools. Honing 
machine suffered severe 
shock each time honing 
spindles were reversed 


causing costly work | 


spoilage. Solution: Greer 
Accumulators reduced 
shocks, making them 
harmless. Write or call 
for Bulletin 301. 


For Construction Equipment. 
Bucket loader shock 
slowed machine, tired 
operator, caused parts to 
fail. Greer Accumulator, 
mounted on machine, 
cushioned shock and 
upped profits. Write or 
call for Bulletin 700. 


Letters to the Editor 
Continued 





Automatic Air Bleeder 
in Hydraulic Systems 


Please send me any information 
you might have on the automatic 
bleeding of air in hydraulic sys- 
tems. On page 62 of the June, 1953, 
issue of APPLIED HYDRAULICS, 
Figure 1 shows a cross section of 
a bleeder valve which is of par- 
ticular interest to me. I am espe- 
cially interested in a valve capable 
of accommodating from 2 to 10 


gpm. 
VAL A. MAYER, 
Assist. Chief Engineer 
Barry-Wehmiller Machinery Co. 


There are very few sources for 
an automatic air bleeding valve for 
use on hydraulic systems. We would 
like to suggest that you write Mr. 
Milton Adler, 3857 Kings Highway, 
Brooklyn 34, New York. We under- 
stand that this valve, originally de- 
signed for automotive hydraulic 
brake systems, may be marketed 
for industrial applications. Vickers- 
Armstrongs, Lid., Elswick Works, 
New Castle-upon-Tyne, England, 
manufacture an air bleeder valve 
which may be suitable for your ap- 
plication. Greer Hydraulics, Inc., 
454 18th St, Brooklyn 16, New 
York, have recently introduced a 
semi-automatic bleeder valve which 
may be of interest to you. 


Hydraulically Operated Robot 


About two years ago you pub- 
lished details of a display model 
robot operated hydraulically. We 
would be interested in building a 
similar unit as a part of our display 
of hydraulic equipment in a ma- 
chine tool show in Sydney. Unfor- 
tunately we cannot locate this copy. 
Could you send us a copy or put 
us in touch with the makers of the 
robot? 

E. S. ARCHER, 

C. S. Archer Pty., 
Stanmore, N.S.W., 
Australia 

The story you refer to on the 
hydraulically operated robot was 
run in the June, 1952, issue of AP- 


PLIED HYDRAULICS under the 


Lid., 





454 EIGHTEENTH STREET, BROOKLYN I5, N. Y. 


Field Offices in Chicago, Dayton and Detroit Sales representatives in all principal cities Continued on Page 44 
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WANTED 


AN ENGINEER- 


who is aXoh alan: trouble 


ola alake out a problem 


involving hydraulics. 





This message takes only two minutes to read 
but may save you endless hours of hard 
work. 

You know that the functions that play so 
important a part in any new mechanism are 
almost never outside the realm of someone 
else's thought or experience. Whether it be a 
servo-mechanism, a distinctive type of trac- 
tion drive, an unusual motion or sequence 
of operations, the probability is: Hydreco 
engineers have either rubbed shoulders with 
the problem or actually worked it out! 

Endless hours of concentration in finding 
the answer is hardly a virtue — if a simpler, 
more direct, proven solution is to be had. 
Management may admire long, studied 
application to a project, but appreciates a 
quick result much more. 


HY DRECO pivision 


THE NEW YORK AIR BRAKE COMPANY, 
nn “® 





1104 EAST 222nd STREETS CLEVELAND 17-OHI0 * 


June, 1954 


Hydreco engineers, with years of intimate 
contact with all manner of problems involv- 
ing hydraulics, represent a rich reservoir of 
factual information, experience and “savvy.” 
They'll share it with you without cost or 
obligation on your part. Many of the prod- 
ucts of America’s top manufacturers are the 
result of such cooperation. There are many 
others which are simply project numbers 
today. 

So, if you are stymied, puzzled or just need 
a fresh approach, write today. 


HYDRECO DIVISION 

THE NEW YORK AIR BRAKE CO. 
1104 East 222nd St. 

Cleveland 17, Ohio 


a problem in confidence with a Hydreco engineer. 
Name............. 
Company 


Address 


City..... 
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Without cost or obligation of any sort, I would like to discuss 


USEFUL LITERATURE 


HYDRAULIC CYLINDERS AND VALVES 

Pathon Manufacturing Co. has released Bul- 
letin No. 22 on this subject. Here is a 32 page 
presentation in color which covers many prod- 
ucts. Some of which are 1000 psi and 2000 psi 
cylinders, directional control valves, rams and 
mounting brackets. All features are discussed at 
length. All pertinent dimensions are given for 
cylinders for each of the cylinder bores available. 
Outline drawings are included for each model 
cylinder. Information is also included on oversize 
rods, rod wipers, rod wrench flats, connecting 
eyes and chrome plated and hardened rods. A 
cross section view shows the corstruction of the 
cylinder. Selector chart for valves assures proper 
unit for the application 

Circle 200 on Reader Service Card 


TIMERS a vital part in modern industries 
new trend to automatic manufacturing is the sub- 
ject of a new 12 page booklet, Form 354 released 
by Eagle Signal Corporation. The subject of auto- 
mation is discussed. Many of the company’s prod- 
ucts used in solving the problem of relating and 
coordinating machines and processes automati- 
cally, are completely described, Several reset 
timers and repeating cycle timers are illustrated 
and the features and operation of each are given. 
Circle 20! on Reader Service Card 


AUTOMATIC TRANSFER SWITCH ... In 
publication No. 502, issued by Automatic Switch 
Co, necessary factors are outlined that should be 
observed whenever proper selection of this type 
switch is to be made. The pamphlet takes up 
items such as continuous duty rating, single 
throw vs double throw, quiet operation, full relay 
protection, operating speed and many other rerti- 
nent facts. The literature includes wiring dia- 
grams and photos 
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“O” RINGS \ new 12 page brochure which 


vives detailed information on compounds, groove 


dimensions and sizes has been published by Go- 
shen Rubber Co., Inc. The booklet contains dia- 
grams of typical applications and the literature is 
arranged to be helpful to designers and users of 
“O” ring seals. Many line illustrations show the 
rings in various installations. The booklet is a 
condensed version of the “O” ring story and is 
intended to show users the possibilities of the 
“O” ring. 
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HEAT EXCHANGER ... Bulletin No. 120 pre- 
pared by Niagara Blower Co., describes the op- 
eration of the heat exchanger used in cooling or 
controlling of temperatures of industrial liquids. 
It shows the operation of this equipment by 
means of diagrams and examples of application 
by installation photos. Included is a large cut-a- 
way view showing the construction and how the 
unit operates. 
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SOLENOID VALVES ... Pilot pressure equal 
to operating line pressure is employed to shift 
the valve spool, thus permitting use of a small, 
continuous duty solenoid directional valve and 
eliminating need for large expensive, directly 
connected solenoid actuators. The valve may be 
used as a three-way, two three-way, two two-way 
combinations at pressures not exceeding 200 psi. 
Cross-section views aid in showing construction 
of the valve and its operation. Also line drawings 
show all dimensions necessary for installation 
purposes. Ask for SEC 11-A-24 released by Mo- 
dernair Corp. 
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GEARED MOTORS... Catalog CC-I4A is a 
new 14 page technical brochure, including di 
mensions, operating characteristics, photographs 
and diagrams prepared by Belgian Electric Sales 
Corp. A geared motor is a unit consisting of an 
electric motor connected with a speed reducer in 


Continued on Page 38 
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following list: 
COUPLINGS 


Solid Male 


Swivel Male 






2-Wire Braid Hose 


1-Fabric Braid Hose 


| | 
! 


2-Fabric Braid Hose 






y 





Spisal Wire Hose 


Wiki 


for free catalog 100 
on Eastman 
hose couplings 
and fittings. 





HOSE ASSEMBLIES 


for the best performance, 
for long life and satisfac- 
tion—all along the line— 
from manufacturer to user. 
Check your needs on the 











6 HYDRAULIC MOVEMENTS OF 
BUCYRUS-ERIE HYDROGRANE RECEIVE 








Positive. unfailing hydraulic power 
is delivered to six basic motions on 
many Bucyrus-Erie H-3 Hydro- 
cranes through dependable Eastman 
Hydraulic Hose Assemblies. 


Eastman, first in the field of Hy- 
draulic Hose Assemblies, pioneered 
in many original applications of 
mobile hydraulic power. As early as 
1926, J. Peter Eastman experi- 
mented with wire braided hose. 


Continued Eastman developments 
have made it possible to apply more 










power, over greater distances, 
through sigher pressures—until to- 
day, 6,500 psi are withstood by the 
Eastman 3-wire braid hose assem- 
blies used on many Bucyrus-Erie 
H-3 Hydrocranes. 


Take advantage of our 25 years 
of experience in the application of 
mobile hydraulic power to manu- 
facturer’s or.ginal equipment. En- 
gineering consultation on special 
problems is our specialty .:.com- 
plete service yours to command, 


ARSENE 


MANUFACTURING 


Since 1914 
Dept. AH-6, Manitowoc, Wisconsin 


COMPANY 












Taleisbaeladlels 


BASIC SWITCR 


offers you threes 


outstanding advantages 


@LONG MECHANPECA FE 
@HIGH CAPACI] 


@® COMPACT SIZE 


Type $2 
Cut-away model illustrated. 


A few of the 
standard 
actuators 
availabie. 


The advantages are ALL YOURS 
.+. with this improved switching 
component. Over 10,000,000 me- 
chanical operations plus precise 
repeatability, give you unlimited 
application possibilities. The dur- 
able plastic case measures only 
1%” long, 4” wide and “2” high, 
permitting more compact designs 
and mounting arrangements. 


The positive snap-action of the 
silver contacts minimizes arcing, 
assures precision control and ren- 
ders long electrical operation. The 
patented, self-aligning springs pro- 
vide the much desired contact 
wiping action, seldom found in a 
switch of this size. The new self- 
lubricating nylon button provides 
extremely long life and will di- 
rectly accept actuator cams up to 
45 degrees rise. Rated at 10 amps 
125/250 V. ac or 30 V. de. 


eouee (ever 


To enjoy the very best in switch- 
ing... buy Electro-Snap for your 
next application. 


Write in today, for detailed speci- 
fication sheet STF-6. 
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USEFUL LITERATURE 





Continued 


order to provide a slow speed drive. The reduced 
speed is obtained by one or more gear reduction 
sets. Gear reductions from 1 to and including 6 
are available. Many items of interest are discussed 
including mounting, position of motor shaft, lub- 
rication, classification, selection, weights, prices 
and typical applications. 
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“O” RINGS AND BACK-UP RINGS ... United 
States Gasket Co. has issued a new catalog No. 
OB-1152 on their synthetic rubber “O” rings and 
Teflon back-up or non-extrusion rings for both 
commercial and military requirements. Gaskets, 
packings and universal tube fittings are included. 
Back-up rings in three types, spiral, solid rings 
and split rings are illustrated and described. Four 
pages of easy reference selection tables and en- 
gineering data are also included. 
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AIRCHEK VALVE... A discharge check valve 
in air compressor lines which works well as a 
pulse-damper is described in bulletin No. 509-C, 
offered by Pennsylvania Pump & Compressor 
Company. Complete information is given on op- 
eration, features, construction. One of the out- 
standing features is its noiseless operation. A 
cross-section view illustrates clearly how the 
valve is constructed. 
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PRESSURE MEASURING DEVICES ... for 
aerodynamics, hydrodynamics, engine research, 
pressure control and ballistics. The devices fea- 
ture miniature size and flush mounting. A 4 page 
bulletin by Dynamic Instrument Co., Inc., carries 
this information. The new pressure pickup design 
is explained and the specifications are tabulated 
for each diaphragm diameter. Performance as to 
sensitivity, linearity, hysteresis, temperature 
range and drift, and acceleration are given. 
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RESET SWITCHES ... either manual or me- 
chanical reset are described in data sheet 69, 
offered by Micro, a Division of Minneapolis- 
Honeywell Regulator Co. They are designed for 
industrial applications, requiring sustained con- 
tact after plunger force has been relieved but 
with provision for resetting the switch for suc- 
ceeding operations. The enclosed switch assem- 
blies have a plunger that operates through the 


Continued on page 40 
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LOOK 


RIVETT OFFERS NEW Soloneld Piet Oxereted 


Furnished in 1/27, 3/4", 1° 
1.1/4" ond Foe 


4-way 3000 p.s.i. 


Designed and Built to J.1.C. Standards 


Series 6500 
Direct Seieneid 
furnished in 1/47? S 


Greater flow capacity. (Ex: 6600 series %" size rated 
at 28 G.P.M. at 15 ft. per sec.) 


COMPARE and PROVE! 
Get new Catalog — 


Less pressure drop. RIVI 


More compact in size. 


Seven spool designs for 3 and 4-way control. Hydraulic Valve shows why new Rivett gasket-mounted so- 

lenoid pilot valves are best; illustrates flow 

operations for all piston designs. This book 

Continuous duty, shock mounted solenoids. 3.6 amps : is a must on every board —easy to understand, 

inrush and .45 amps holding at 115 V. it will simplify your valving probles.:s. 
Write today! 


Dust sealed and moisture resistant. Roomy wiring box. 


Shock resistant spool. Scalloped design and metering 
grooves eliminate impact. 


All surfaces precision ground. Rivett Lethe & Grinder, inc., [ 


May be mounted in any position. Brighton 35, Boston, Mess 


Please send free Cotolog 26 


owvwoao N Oouhon 


High tensile, nickel alloy body. 


RIVET’ LATHE & GRINDER, Inc. 
Brighton 35, Boston, Mass. 


furnishes a complete power package 
VALVES @ CYLINDERS «© POWER UNITE 
Air and Hydroviic + All sizes ond types 
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USEFUL LITERATURE 
STEEL Continued 


HYDRAULIC ) 
top and a reset plunger that operates through 
COUPLINGS the bottom of the enclosure. Complete informa- 


tion is given for all types available and all neces- 

” , ; = - , » ~ . 

“THE MOST COMPLETE FITTING LINE sary dimensions. A few of the types covered are: 

sealed plunger actuator, roller arm sealed plung- 
er actuator, and over travel plunger actuator. 


JIC FLARED TUBE Circle 210 on Reader Service Card 


DRYSEAL PIPE FITTINGS 
RESTRICTORS OVERSIZE CAPSCREWS .. . for diameters 


over 3 in and lengths over 12 in up to 36 in are 
LATERALS described in a 4 page illustrated folder, Form 
BARBED HOSE STEMS 2002, prepared by Standard Pressed Steel Co. 


The capscrews are specially engineered for large 


HYDRAULIC ACCESSORIES presses and the latest machine tools. They have 


a socket head construction and can be counter- 


new products : sunk and used in flush designs. 
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NEEDLE VALVES 

5000 PSI FLARED TUBE FITTINGS ... for tubing of 
Compact, bar stock body all standard wall thicknesses are covered in 
Use for shut-off or metering Bulletin J-100-B released by The Aircraft Fit- 
Tube or pipe outlets | ting Company. Some of the features of the fit- 
Line or angle tings are outlined, such as the adequate length 

and design of the nut which insures tube support, 

dampening ané controlling vibration. The fittings 


SAL VALVES have 37 degree flare angle and long threads; they 


are easy to connect and disconnect and they con- 
Compact, bar stock body form to J.I.C. hydraulic standards. All pertinent 
Tube or pipe outlets data is given as to sizes, part numbers and prices. 
Fixed or adjustable spring Each type of fitting is illustrated. 
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ELECTRICALLY CONTROLLED AIR FEED 
...» for drilling and tapping machines is discussed 
in a 4 page folder prepared by Beckett-Harcum 
Co., Inc. How controlled air powered thrust pro- 
vides correct drilling and tapping action is de- 
scribed. The bulletin is complete with engineering 
data and specifications. Line drawings and instal- 
lation dimensions add to the value of the bulletin. 
Circle 213 on Reader Service Card 
PIPE NIPPLES 

* Clean bore, seamless steel 

a cerned LTP Greed BALL BEARING PILLOW BLOCKS . ... for 

“ -~ ree shane . applications where speeds are relatively low and 
loads are light are presented in folder No. 2517, 

offered by Link-Belt Company A deep-groove 

single row ball bearing, self-aligning in all direc- 

tions are features of the unit. Free rolling action 

and full load capacity are maintained even with 

minor shaft deflection or normal misalignment. 
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Representatives in principal cities 
WRITE FOR CATALOG #53 


For more reviews 
of Free Literature turn to page 118 
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Over 800 Basic Models. 
1%" to 12” Bore Sizes. 
150 P.S.1. Air, or 300-2000-3000 P.S.‘. Ask for new H-P-M Cote 


: ‘ : j i 
Oil Hydraulic Service. bee eulted tb ss yar 
quirements. 
Large Choice of Mountings, Standard Oe 
and Combinations. 300 PS Oil ylinders 
2 2000 ! “ll 
Male or Female, standard or 2:1, single Ce 


. #741-3000 P.S.1. Oil 
or double end piston rods. 


Cylinders 
Adjustable stroke models. 


Single acting, collapsible or telescopic, large bore : 
and other special cylinders to meet unusual HYDRAULIC 


saiiiian OWE R 
' ! of ! 


PUMPS & MOTORS = VALVES iv 


1084 MARION ROAD 
A Factor in the Fisld of Mydraviies Since 1877! 


ONE SOURCE FOR ALL COMPONENTS! 
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For hydraulic systems on all types of For hydraulic systems on all types For hydraulic systems on all types of 
injection molding machinery. of presses and forging hammers. plastics molding equipment. 





For hydraulic systems on grinding For hydraulic systems on jig borers For hydraulic systems on standard and 
machines and other production tools. and other metalworking machinery. special heavy-duty forming presses. 








For Every System, a Sun Hydraulic Oil 
to Give Top Performance and Economy 








Sun makes a variety of hydraulic oils, because no single oil will meet all combinations of 
conditions eccnomically. Among the many hydraulic oils made by Sun the following cost- 
cutting products are typical. 


SUNTAC OILS. Designed tc cut leakage. They reduce it an average of 35°%—and results 
are immediate. But they wouldn't be economical in a tight system. 


SUNVIS H.D. 700 OILS. Clean dirty systems in 50 hours or less without loss of production. 
But they wouldn’t be economical in systems that leak badly. 


NEW SOLNUS OILS. Resist oxidation, prevent rusting and corrosion. They are low in cost 
and have long service life. But they wouldn’t be economical in systems where excessive 
contamination is a problem. 


Among the many different hydraulic oils made by Sun, there’s one that’s best for your 
system a hydraulic oil that will give top performance at lowest possible cost. Consult your 
local Sun office or write Sun Om. Company, Philadelphia 3, Pa., Dept. AH-6. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of the famous Blue Sunoco Gasoline and Dynalube Motor Oils 
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SERIES “N*” 
HYDRAULIC 
CYLINDERS 


@ Long recognized as 
the finest hydraulic 
cylinder . 


@ No tie rods; ideal 
for long-stroke appli- 
cations 


@ 12 bore sizes, I" to 8” 


@ Ii mounting styles; 
many combination 
mountings available 


HYDRAULIC 


ADVANTAGES 








8. Alley tren Universe! collars. 
replaceable. Permit exact 

positioning of feet-type mounsings 

9. “TRU-BORED" perfectly straight 

end reund, then honed satin smooth 


CYLINDERS | 


HANNIFIN 
“CUSTOM” 
HYDRAULIC 
CYLINDERS 


@ Built in quantity for 
use on customers’ 
products 


@ Specially designed 
ote. 


HANNIFIN 


Hannifin Corporation, 1155 $. Kilheurn Ave., Chicage 24, iil. 
Air end Hydraulic Cylinders » Mydravilc Pewer Unite + Prevmetic end Hydraulic Presses © Alr Control Valves | 
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SOLVES 


a” 


SEALING 


* Assurance of positive seal under 
high temperatures and pressures 
need no longer be a problem. 
Sylphon metallic Reed Seals are 
engineered to meet those conditions 
efficiently and dependably. They are 
used successfully in many applica- 
tions in aircraft, hydraulic systems, 
Diesel and other engines and in 
the chemical and other industries. 





Letters to the Editor 





Continued from Page 34 


title, “Sequential Circuit Operates 
Robot Man”. A tear sheet has been 
forwarded to you. For additional 
details on the construction of this 


| interesting piece of equipment, we 
_ suggest that Mr. R. C. Taisey, sales 


engineer, Rivett Lathe & Grinder, 


| Inc., Brighton 35, Boston, Mass., 
| who designed and built the robot, 
| would be glad to be of asistance. 
| Good luck with your robot at the 


Syiphon Reed Seal, installed. 


ls 99 
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Complete all-metal seal. 





Exploded view showing parts. 


CHECK THESE ADVANTAGES 


Wide range of materials. 

Metallic seals can be made of 
Inconel “X", Truflex 720, Dura- 
nickel, bronze and stainless steel. 
For lower temperatures, = 
seals used are nylon and Teflon. 


Broad temperature range. 
Typical examples: Inconel “X”, 
-100° F. to 1200°F.; Duranickel, 
-100° F. to 900° F.; stainless steel, 
-100°F. to 650°F, 


Pressures to 3,000 psi. 


Excellent corrosive resistance 
to many chemicals, aromatic fuels, 
hydraulic oils, etc. 

Seal external or internal 
cylindrical surfaces; also flat seals 
can seal flanged or parallel surfaces. 


No deterioration in stock. 


Write today for information. Ask for 
Bulletin LU-827 


Kobortshaw Fultow 


- CONTROLS COMPANY 


FULTON SYLPHON DIVISION .- 


KNOXVILLE 1, TENN. 





Sydney show! 


Pneumatics Reprint 


The installment in this issue, 
“Diaphragm Valves” is the last 
scheduled article in the series “Be- 
ginners’ Course in Basic Pneumat- 
The entire series will be re- 
printed in booklet form. As soon 


| as the reprint is ready, announce- 


ment will be made in APPLIED 
HYDRAULICS. 


Tubing Information 


We would appreciate information 


| leading to the location of a material 
| specification handbook covering all 


welded and seamless steel tubing. 


In the past we have not been able 


to get a material breakdown on sev- 
eral types of tubing that we have in 
use. Currently we concerned with 
a MS-550-C. We k..ow this to be a 
seamless tube but can find abso- 


| lutely no catalogue referring to this 


particular item. 
Davi P. Samira 
Saginaw Steering Gear Division 
General Motors Corporation 
Saginaw, Michigan 

The Stainless Steel Tube Institute, 
Gulf Building, Pittsburgh, Pennsyl- 
vania, publishes the manual “Seam- 
less Steel Tube Data,” which we be- 
lieve you will find useful. The Tu- 
bing Specialties Division of Nation- 
al Tube Company, Pittsburgh, also 
pubiishes a manual “Seamless Steel 
Tubes for Mechanical and Pressure 
Purposes”, which gives specifica- 
tions, 

In addition, SAE Handbook lists 
specifications for steel tubing, both 
welded and copper brazed, which 
we believe you would also find use- 
ful. 


APPLIED HYDRAULICS 
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HEAVY DUTY 


” Ct 


All steel construction —no tie rods, no castings. 
Hard chromed and ground piston rod to resist 
abrasion and prolong seal life. 

Self adjusting seals. 

Five standard mountings. 

Ample rod guide. 

Rod wiper seals fitted as standard. 

Cushioning at either end or both ends of stroke. 
Stroke length te suit your application. 

Standard range 2” to 6" bore, double acting. 
For working pressures up to 1,500 p.s.i. 
Double ended rods available for all standard 
cylinders. 


Special mountings, larger bores and cylinders for high 
pressures by arrangement. 
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PUMP/MOTOR UNITS VALVES POWER PACKS 


TRANSMISSIONS: & REMOTE CONTROL SYSTEMS 


@ KEELAVITE ROTARY PUMPS & * 
Telephone : Meriden 225/6 









SKINNER V5-3 THREE-WAY SOLENOID VALVES 


NOW with “QUICK EXHAUST” 


COMPACT 
LEAKPROOF 
an onusr TROUBLE-FREE 


Skinner engineers have now added to Skinner V5-3 Series Valves a new 
feature that assures faster operation of machinery than is possible with Stand- 
ard V5-3 valves. It's “Quick Exhaust” — achieved through utilization of pres- 
sure differentials and a quick exhaust orifice Ye" in diameter. “Quick 
Exhaust” speeds up the return stroke of small air and hydraulic cylinders . . . 
boosts operating speeds. 

Skinner V5-3 Quick Exhaust valves are three-way, normally closed. Their 
soft, synthetic plunger inserts and positive, spring-loaded operation assure 
leakproof performance — through millions of cycles. Bodies and internal parts 
ore made of stainless steel. Moisture-resistant, varnish-impregnated coils are 
another quality feature. 

Valves of this series are compact — precision-built yet rugged — designed 
and manufactured to give years of dependable service. 


SPECIFICATIONS 
50, 75, 100, 150 P.S.t. 
Ya”, V2”, Ys”, 6a” 
Ya,” 
Ye” or 
All common AC, DC Voltages 
9 Watts Maximum 


Pressure Ratings 
Orifice diameters 
Secondary exhaust diameter 


Power Consumption 
Write for Bulletin 530 


ee TYPICAL SKINNER VALVES 


V9 Four-Way 
50-150 psi. 
V5-2 two- and 


M3 — three-way Pilot 
Operated 5-150 psi 
vio xs 


Hydroviic Explosion Proof Stainless Steel three-way industrial 
: 0-1000 psi 00-1000 psi 0-200 psi 


Write for information about our complete line. 


“is ‘. np '* 
V 
af v 
THE SKINNER CHUCK COMPANY 
105 EDGEWOOD AVENUE, NEW BRITAIN, CONNECTICUT 


V2 two-way 
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For more information circle numbers 
on the reader service card bound in this 
issue on page 136. 


PLASTIC CLOSURES for protecting 
threads and ports are described 
with full details in bulletins P-5203 
and P-53i12. Applications and fea- 
tures are available from The S.S. 
White Plastics Division, Dental Mfg. 
Co. 
Circle 127 on Reader Service Card 


Graton & Knight International cat- 
alog and manua! 201-A contains 60 
pages of up-to-date data including 
latest JIC and officially recom- 
mended sizes for ALL TYPES OF 
PACKINGS. 
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Portable hydraulic POWER PACK- 
AGE, applicable wherever low vol- 
ume output at high pressures is the 
requirement, Bulletin No. 500, de- 
scribes the unit completely which is 
for water or oil service. Write to 
Sprague Engineering and Sales 
Corp. 
Circle 129 on Reader Service Card 


“Engineering with Sirvene” is a 
book which tells all about Chicago 
Rawhide service and their SYN- 
THETIC RUBBER PARTS. A copy 
is available by writing to the com- 
pany. 
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A complete stock list can be ob- 
tained of all AIR CYLINDERS avail- 
able from Miller Fluid Power Co. 
Also bulletin A-105 and H-104 may 
be secured from the company, which 
presents the features, specifications 
etc. 
Circle 78 on Reader Service Card 


A detailed folder gives information 
on a new BALL VALVE for liquids, 
ges or steam. Write to The Fox- 
boro Co. 
Circle 44 on Reader Service Card 
Continued on page 50 
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DUCTILE-SLEEVE, TWO-WIRE 
BRAID HOSE ASSEMBLIES 


for extra safety in high-pressure usage ew! 


REVOLUTIONARY 
Factory assembled to your specifications — you get just what ANCHOR FLANCO 
you want — plus an extra margin of safety and dependability. SPLIT-FLANGE CLAMP 


Exclusive, ductile-sleeve, swaged-on grip makes coupling 
virtually part of hose reinforcing wire — prevents blow-offs. 


No leaks — positive seal eliminates leakage even under ex- 
treme pressures. ype 


ge OS SSS SSS SSS SESS SS SSSSHISSSASSSOE, 


Anchor Coupling Co. Inc. 
Dept. AH64, Libertyville, HMinois 
I'd like te know more about 
(J Anchor Ductile-Sleeve Hose Assemblies 
( New Ancher Fiance Split-flange clamp-type coupling 
Send me more informa’ion. 


Cuts cssembly costs — neat, compact design 
makes installation fast and easy — gives 
you a better-looking job. 


Get all the details. Attach coupon to 
your letterhead and mail today. 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN * DALLAS, TEXAS 


Name Title 
Company Nome 
Company Addre = 


oSVsssuc Stee enenie eee t Wisessewee 
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Lindberg Cylinders are ,.. and Clamping Machines 
used on Machine Tools 


... and Steel Mill Material — ... and Heat Treating 
Handling Equipment Furnaces 


...and Hydraulic Presses ...and Cutting Machines ...and Automation Lines 


Original Equipment Manufacturers 
use L(WDBERG Cylinders 


(Lindberg offers a complete lire of Air and Hydraulic Cylinders. Ask for Bulletin No. 800) 


AIR... HYDRAULIC 


LINDBERG OQ cyLinDERS 


Lindberg Air aad Hydraulic Division, Lindberg Engineering Company, 225 North Laflin Street, Chicago 7, Illinois 
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Reduce Fire Hazards 
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the hydraulic fluid that won't burn ot explode! 


HOUGHTO-SAFE 
gives you this 
4-WAY SAFETY! 


SAFETY FROM FIRE 
Houghto-Safe won't burn or flash—even when 
sprayed into open flames! This new hydraulic 
fluid ... rated ‘“‘acceptable from the fire hazard 
standpoint’ by the Factory Mutual Laboratories 

. now proves that fire-resistant qualities can 
be obtained without loss in operating effi- 
ciency! 


SAFETY FROM WEAR 


Houghto-Safe is reinforced for high film strength 
—longer life for moving metal parts. 


HOUGHTO-SAFE Non-Flammable Hydraulic Fivid 


Pw 


LEDELE AE . 


SAFETY FROM TOXICITY 
Houghto-Safe is non-toxic—safe to handle—has 


no unpleasant odor! 


SAFETY FROM PACKING 
ATTACK 

Houghto-Safe has no ill effect on synthetic rub- 

ber packings—won't impair efficiency! Ask the 

Houghton Man for our new bulletin, containing 

research data, case histories and pictured proof 

of Houghto-Safe’s efficiency. Or write to E. F. 

Houghton & Co., 303 W. Lehigh Avenue, Phila- 

delphia 33, Pa., for answers to any questions you 
may have about this new, safe, hydraulic fluid. 


© QOUGNION LO. 


Crit! rey - VEN 


on-the-job service... 
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Ready to give you 


your leather packings 
are only as good as 
the leather they're made from 


& 





That's why Rhoads Packings are made from premium Tannate 
leather. Tannate is a special tanned leather, developed for indus- 
trial applications exclusively. It's a flexible leather, which means 
it can be formed with a minimum of strain, and yet retain a higher 
proportion of the leather’s natural strength. Because of this extra 
strength Tannate will withstand the highest pressures to which any 
packing can be subjected with a minimum of cold flow or extrusion. 
Tannate leather is a non-abrasive material, therefore these packings 
will not score or abrade cylinder walls or pistons. impregnated to 
meet your requirements, Tannate leather packings become adapta- 
ble to a wide range of operating conditions . . . they can be made 
hard as rock or soft and flexible. 

Tannate packings are precision molded and finished to provide 
an effective seal against glycerin, alcohol, mineral, fish and animal 
oils . . . water, vegetable or any other non-caustic, non-acid fluid. 
For more specific information write J. E. Rhoads and Sons, 35 North 
6th Street, Phila. 6, Pa. 


RHOADS 


INDUSTRIAL LEATHERS 


i 


Free Literature Offered 
in this Month's Ads 


Continued 





| Cuno Engineering Corp. are offer- 


ing a bulletin on the low pressure 
drop operation of their STRAIN- 


_ ERS, which enables the full-flow 
_ service on gravity, low pressure or 
| high pressure suction lines. 
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A dual-vane, 2000 psi HYDRAU- 
LIC PUMP is described in bulletin 
No. DP-302. All facts in regard to 


| this pump are included. Available 


from Dudco Division, The New York 
Air Brake Co. 
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With pressures up to 500 psi, 


_ PUMPS which will meet practically 


any mounting requirement, are de- 
scribed in a 70 page catalog 35P, 
offered by Brown & Sharpe Mfg. 
Co. 


Circle 22 on Reader Service Card 


_ How to simplify your VALVING 
_ PROBLEMS is discussed in a new 
_ catalog released by Rivett Lathe & 


Grinder, Inc. Features of the new 
gasket-mounted hydraulic valves 


| are included. 


Circle 101 on Reader Service Card 


If you would like to know more about 


ductile sleeve HOSE ASSEMBLIES 


and split-flange clamp-type COUP- 


LINGS, write to Anchor Coupling 
Co. Inc., for literature. 
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"“O" RING data for engineers, in- 
cluding design and compound infor- 
mation, gland grease, and back-up 
ring requirements is available from 
National Motor Bearing Co. Inc. 
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Lever operated HYDRAULIC 
VALVES for line pressures up to 
5000 psi are described in data 
sheets prepared by C. B. Hunt & 


| Son, Ine. 


Circle 62 on Reader Service Card 


PHILADELPHIA * NEW YORK + CHICAGO > ATLANTA | 


50 Circle 100 on Reader Service Card 


Continued on page 53 


APPLIED HYDRAULICS 








Reg 1 Trade Mark 


lnfareitely NARIABLE 


DELIVERY PUMPS 


Matrix Press 


Rolling Lift 
Bridge 


Mobile 
Manipulator 


Injection 
Molding 
Machine 


Hydraulic Press 


*VSG’ Pumps are axial piston pumps 

of high volumetric efficiency, giving 
infinitely variable delivery from 

zero to maximum pump capacity. 

They are made in seven sizes, delivering 
from § to 360 gallons/min. in three pressure 
ranges, 1000, 2000, 3000 p.s.i. 

With the auto pump, as illustrated, delivery is 
automatically regulated by the pressure in 
the hydraulic system. The manually 
controlled variable delivery pump gives 
constant delivery for any given setting 


irrespective of pressure variations. 


Full detai!s on request from 


VICKERS-ARMSTRONGS LTD 


VICKERS HOUSE - BROADWAY - LONDON 


ENGLAND ~- Cables: VICASTRONG LONDON 
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Stops “dirty work” 
in 
hydraulic units 


@ A midwest company became increas- 
ingly aware that hydraulic oil perform- 
ance in its fourteen injection molding 
machines was not all that it should be 
Formation of oil deposits not only made 
frequent cleaning of filters necessary but 
posed a threat to efficient operation of 
the hydraulic units. 

A Standard Oil lubrication specialist 
recommended Sranom Industrial Oil, a 
top quality product of exceptionally high 
stability and containing necessary addi- 
tives to prevent corrosion and oxidation 
troubles 

Throughout six years of continuous 
hard use, Sranom has provided clean 


STANDARD OIL COMPANY 


Despite cleanliness and efficiency of a midwest 
firm’s Plastic Division, shown above, there was 
“dirty work” afoot in the hydraulic systems of 
the injection molding machines. Division 
superintendent (left) and A. L. Seabaugh, of 
Standard Oil, came up with a solution. 


9/7). (0)| 


Industrial Oil 


operation. It has not been necessary to re- 
place any of the original fills of Stawom, 
and only a small amount of make-up oil 
has been needed. Where filters previously 
had to be cleaned at least four times a 
year, they are now cleaned once each 
year. Hydraulic operation has been effi- 
cient and reliable. 

You can rely on Stanor. to give you 
the same clean, dependable service not 
only in hydraulic units but in a wide 
variety of equipment. You can get the 
help of the Standard Oil lubrication spe- 
cialist serving your section of the Mid- 
west by phoning your local Standard 
Oil office. Or, write: Standard Oi 
Company, 910 S. Michigan 
Ave., Chicago 80, Illinois. 











STANDARD 


What's YOUR 
problem? 


A. L. Seabaugh, working out of 
Standard’s Chicago office, is 
the lubrication specialist who 
helped this midwest firm gain 
both operating and mainte- 
nance benefits through use of 
Strano. in hydraulic units. 


Located throughout the Mid- 
west is a corps of specially 
trained, experienced Standard 
Oil lubrication specialists, 
ready to give you prompt, on- 
the-spot help with lubrication 
in your plant. Their broad 
background of practical ex- 
perience, plus their thorough 
training in Standard Oil Lu- 
brication Engineering Schools, 
is yours for the asking. Sim- 
ply phone your nearest 
Standard Oil Company office. 
The lubrication specialist will 
cal! without delay. He has a 
complete line of petroleum 
products to offer, including 
such outstanding lubricants as: 


SUPERLA Greases — Available in 
a wide range of consistency 
grades and in both lime-soap 
and soda-soap types. SuPERLA 
Greases cover a wide range of 
operations. Tnese efficient prod- 
ucts are comparable in quality 
with the highest type of special 
greases. 
STANOLITH Greases — Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant proper- 
ties of lime-soap greases, they 
offer a solution to lubrica- 
tion problems caused by 
the presence of both 
heat and water. 


(Indiana) 





Free Literature Offered 
in this Month's Ads 





Continued 


Quick-connective FLUID LINE 
COUPLINGS are described in a 
catalog released by The Hansen 
Manufacturing Company. These 
couplings provide instant automat- 
ic flow or shut-off. 
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Catalog and a complete set of '/, 
and |/, scale templates showing all 
CYLINDERS and mounting brackets 
can be obtained from Ortman-Mil- 
ler Machine Co. 


Circle 87 on Reader Service Card 


HOZE-LOK catalog No. 4400 and 
a reprint of SAE standards for hy- 
draulic hose and fittings, described 
in bulletin 4405, are available from 
The Parker Appliance Company. 


Circle 90 on Reader Service Card 


Catalog and handy selector charts 
are available from Lovejoy Flexible 
Coupling Co., on FLEXIBLE COUP- 
LINGS. 


Circle 77 on Reader Service Card 


Full information on Pesco HYDRAU- 
LIC PUMPS, power packages, hy- 
draulic motors, electric motors, 
controls and valves can be obtained 
from the company. 


Circle 92 on Reader Service Card 


Solenoid pilot operated air CON- 
TROL VALVES designed and built 
to J.I.C. standards is described in 
bulletin A-6, released by Valvair 
Corp. 

Circle 120 on Reader Service Card 


Fire resistant HYDRAULIC FLUID 
is described in a report "Pydraul 
F.9" which will be sent on request 
by Monsanto Chemical Co. 


Circle 81 on Reader Service Card 


For full information on GEAR MO- 
TORS write to Howell Motors for 
bulletin GM-|. Complete data is 
given on available models, speeds 
and horsepower. 


Circle 61 on Reader Service Card 


Continued on page 57 
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the SWING 


is to 


EMSCQ 


BALL BEARING 
SWIVEL FITTINGS 


Type LPR 


You'll find the swing is to 
Emsco when it comes to Ball 
Bearing Swivel Fittings. Com- 
pare Emsco with any other and 
you'll instantly detect its points 
of superiority, flexibility, safety, 
ease of takeup while in service, 
versatility of application and low 
cost. There’s an Emsco for your 
every need. Type “LPR” for ex- 
ample, is popular for low pres- 
sure service. Smooth easy contour 
of bends reduces turbulence and 
increases flow. Choice of packing 
to suit your service. 


For Standard Piping 


Schedule 40 


1. rok LOW PRESSURE SERVICE 


TYPICAL LOADING ARM 


EMacg 
Ga a ¢& 


Circle 40 on Reader Service Card 53 


Pressures to 1,000 P.5.1. and temperatures 
to 225° F. 

Sizes 1%” to 4”. 

For liquids, semi-solids, gases, steams, etc. 


FREE TURNING 

Easy swiveling for full 360° in 1, 2 or 3 
planes. 

Balls rotate on formed alloy steel races. 


FULL FLOW 
Smooth bore, large easy bends. 


CHOICE OF PACKING 
Molded synthetic rubber lip-type packing seal 
becomes tighter as pressure increases. 


Send for complete catalog. 


BOX 2098, TERMINAL ANNEX 
Houston, Texas LOS ANGELES 54, CALIF. Gertend, Toss 
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MANUALLY- 
VANE PUMP/MOTOR [—*} OPERATED 

USED AS A PUMP Lij 4-WAY VALVE 
WITH DETENT 


Note: Stenderd JIC (Joint Industry Costerence) symbols ere veed in the above hydrovlic circuit drawing, 








Underwater weed-cutters powered by 


Drive rods delivering power to the cut- 
ters are interconnected by bell cranks. 

A Denison 4-way valve, with detent, 
controls these two Pump/ Motors. The 
detent permits the operator to leave the 


Unusual Circuit Also Features valve in either the “operating” or ‘‘off"’ 


. osition without holding the lever. 
Denison Valves and Controls ” wie” 
A Denison relief valve limits system 


Denison Controls and Pump/ Motors pressure to the maximum pre-set rat- 
power triple cutter bars in a fleet of ing. The mechanical linkage formerly 
boats specially developed to clear used was subject to severe damage if 
shallow inland waterways of weeds the cutters struck an obstacle. Now, 
ond other vegetation. however, the cutters merely stall, and 


The circuit, shown above, affords excess flow ‘spills’ through the relief 


positive control and power to three valve. 

cutter bars, mounted on each side and A second Denison 4-way valve with 
across the bow of the boots. It re- a closed-center spool controls double- 
places a complex, hazardous mechan- acting cylinders which raise and lower 
ical setup of open, rotating shafts, the cutter bars. By simply centering this 
gears, pulleys, chains and belts valve control, the operator can hold 


The gasoline engine which powers the cutters at any height. 


the boat also drives a Denison This type of circuit emphasizes ad- 

Pump /Motor which acts as a pump vantages of Denison Pump/ Motors. 
Two additional Pump / Motors, one Each unit is ready for either pump or 

at the rear of each side-mounted cutter motor duty without alterations! A sin- 

bar, drive the cutters through 5-to-1 

reduction gearing and eccentrics 


blame 


- + 
4 = i 
—_ - Lil 
— 


gle ‘‘spare’’ can replace any of the 
three units, in any of the boats. 
Pump/Motors are single-stage, 
vane-type power packages with hy- 
drauiically balanced vanes, and sim- 
plified three-unit construction, They 
stand up under long, hard, continuous 
duty at pressures up to 2000 psi. Four 
sizes—each with a choice of cam rings 
for different needs—offer pumping ca- 
pacities from 3 to 82 gpm . . . motor 
capacities from 8 to 98 hp (13 to 257 
inch-pounds of torque per 100 psi.) 
All models can provide either clock- 
wise or counterclockwise rotation. 


Denison offers an outstanding line 
of high pressure oil hydraulic pumps, 
motors and controls, for pressures to 
5000 psi. Designed with skill and 
knowledge gained through twenty-five 
years of leadership in oil hydraulics, 
they have the compact ruggedness 
needed for exacting, heavy-duty de- 
mands. Wherever you need closely 
adjustable power and control with un- 
limited operating flexibility, specify 
HydrOllics. Write for more details. 


The Fincat Monon Cam Buy ‘in Pumps, Motors, Controls and Presses 
The DENISON Engineering Company, ! 166 Dublin Road, Columbus 16, Ohio 
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Whether it’s a huge hydraulic press or a small extrusion 
machine—you'll find Harrison heat exchangers on the 

job. For Harrison has been building dependable, 
high-efficiency oil coolers for all kinds of hydraulically 
operated equipment for a long, long time. Harrison heat 
exchangers deliver the performance and have the 

built-in durability that manufacturers demand, No matter 
what the cooling requirements are, Harrison can give 

you the right heat exchanger for your job. 


Our research and testing facilities are the most modern 
and extensive in the business. If you have a 
cooling problem . . . look to Harrison for the answer! 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, W. Y. 


TEMPERATURES 
MADE 
TO 
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UP T® 


o 
/ OVERALL OPERATING 


EFFICIENCY.-./.--YET LOW IN COST! 


OUR BUSINESS IS HYDRAULICS 
.»f0 help power your business 


For positive, long-life, low-cost controls, you 
can't beat Blackhawk Hydraulics whether they 
are pumps, cylinders or valves . . . a single com- 
ponent or a complete system. Get the facts now. 
Write for detailed engineering literature on 
Blackhawk hydraulic components for original 


equipment. 


A Blackhawk hydraulic control expert will be 
glad to analyze your requirements. 


See Sweet's Product 
Designer's File 


Circle 2! on Reader Service Card 


NEW design flexibility 
with this Blackhawk 15 h.p. 
HYDRAULIC PUMP 


Surprisingly low in cost, the 
P-237 Pump combines top effi- 
ciency with weight-saving com- 
pactness. This is a 6-piston, 
wobble plate pump with 15 hp 
intermittent capacity — it’s 
quiet, vibrationless and serves 
an infinite variety of loads and 
speeds. Proof of its outstanding 
performance can be found in 
many successful applications on 
machine tools, construction, 
mining, agricultural and other 
machinery. 


LEADING MANUFACTURERS CHOOSE BLACKHAWK 
The P-237 Pump is used in the famous “Hydro-Hoe” pictured 
here. Blackhawk desigu heips hundreds of manufacturers save 
materials, reduce assembly time, create new sales appeals and 
build customer satisfaction. 


PIONEER SPECIALISTS IN HYDRAULICS FOR 27 YEARS 


BLACKHAWK 


/ 
BLACKHAWK MFG. CO., HYDRAULIC CONTROL DIV. @ Dept. M-5264@ MILWAUKEE, WIS. 
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Continued | 


Large, illustrated catalogs on FiL- | 
TERING hydraulic oils may be ob- | 


tained by asking Purolator Products, 


Inc. Information is available on in- | 


dustrial, aviation, automotive and 
fleet type filters. 
Circle 95 on Reader Service Card 


Bulletin A-1289, on AIR-COOLED 
PUMPS and A-1523 covering WA- 
TER-COOLED models, for air, vac- 
uum and liquid service can be se- 
cured from Kraissi Co. 

Circle 69 on Reader Service Card 


Precision Rubber Products Corp. is 


offering a handbook which contains | 


complete information on “O” 
RINGS. 
Circle 94 on Reader Service Card 


Several new catalogs on CYLIN- 


DERS are available from Hydraulic | 
Power Division, The Hydraulic Press | 


Mfg. Co. They cover 150 psi air, 


300 psi oil cylinders, 2000 and 3000 | 


psi oil cylinders. 
Circle 63 on Reader Service Card 


PRESSES and AIR CYLINDERS are 
products covered in a catalog re- 
leased by Air-Mite. 

Circle 5 on Reader Service Card 


E. F. Houghton & Co. bulletin on 
HYDRAULIC FLUID, contains re- 


search data and case histories on | 


the fluid that will not burn or ex- 
plode. 
Circle 60 on Reader Service Card 


How to prevent sludging of pumps 
and valves with OIL FILTERS and 
OIL RECLAIMERS is described in a 
bulletin prepared by The Hilliard 
Corp. 

Circle 57 on Reader Service Card 


High pressure HYDRAULIC CYL- 
INDERS are discussed in catalog 


104, prepared by The S-P Mfg. | 


Corp. 
Circle 104 on Reader Service Card 
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the Ba -Ring Packing 
no hydraulic fluid can attack 


Chemiseal V-Ring Packing is made of pure 
duPont TEFLON to outlast other packing materials 
many times over. Ideal for manual or 
automatically operated valves. 


Distinctive tapered V-design offers greater 
flexibility and resiliency —providing the necessary 
seal at low gland pressure and reducing torque 
required to operate valve. 


An extremely anti-hesive, anti-friction, 
non-absorbent, chemically inert, non-flammable 
material for service temperatures from —110°F to 
plus 500°F. Offered in sets with square-end 
TEFLON adaptors. Ask for Bulletin No. TP-1053. 


Other U.S.G. Engineered Packings... 


include Chemiseal syn- 
thetic rubber “O”-Rings 
—and Chem-o-green 
Spiral back-up Rings— 
companion products 
sold as a ‘‘Packing 
Package’”’ for all com- 
mercial and AN require- 
ments. Ask for Catalog 
OB-1152. 


UNITED | CAmoEN 1. mew sensey 
STATES | FAasricarons oF duPont review. 
GASHMET | Nellore HEF Ano Orne Plastics 


Representatives in Principot 


COMPANY Cities Throvghout the World 
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HYDRAULIC 
PUMPS 


LAST 


LONGER 


Photo Courtesy The Oilgear Co. 


WHEN YOU make your 
hydraulic medium 
Texaco Regal Ou REO, 
you'll have no rust, 10 
sludge, no foam in your 
systems. That means 
smooth, trouble-free op- 
eration . .. longer pump 
and parts life . . . lower maintenance 
costs all around. 

Texaco Regal Oil R&O, tests prove, 
has more than ten times the oxidation 
resistance of ordinary turbine-quality 
oils in hydraulic service. It is far su- 
perior in its ability to prevent sludge, 





rust and foam. 

There is a complete line of Texaco 
Regal Oils RG O — approved by all 
leading hydraulic manufacturers for 
all types of hydraulic equipment. 

Let a Texaco Lubrication Engineer 
help you keep all your hydraulic 


equipment running smoothly, unin- 
terruptediy and economically. Just 
call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N Y. 


VEC CET) 
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Why Not? 


EF April, I attended the bi-annual exhibition held by The Amer- 

ican Society of Tool Engineers in Philadelphia. It is one of the 
most impressive industrial shows now currently “on the boards” 
and the number and kind of exhibitors participating made it out- 
standing. 

Even more important is the number and kind of men attending 
this show as visitors. Over 28,000 registered and more than 21,000 
laid down their TWO DOLLARS to get into the show. This in itself 
guarantees serious intentions of the visitors. 

Laced through the exhibitors booths were many, many manu- 
facturers of hydraulic and pneumatic components and complete 
systems. As a matter of fact, there were enough of these to hold a 


respectable show of their own and several of these exhibitors spoke 
to the writer about holding a separate show—now that the FLUID 
POWER ASSOCIATION is in being and so active. 


We do not feel that holding a separate show would be a wise 


course for many reasons but it seems to us that there would be 
much to be gained if the responsible officers of the National Fluid 
Power Association were to buy, in behalf of their members, a large 
block of space in the next ASTE show so that a separate section 
could be set aside for all FLUID POWER activities. Such a section 
would impress the visitor on the size and importance of our indus- 
try and the technical importance of FLUID POWER. 

There is ample precedent for this suggestion. For many years 
the American Gas Association has had an arrangement of this kind 
with the show comnittee of The American Society of Metals. It 
has apparently worked very well because the arrangements have 
endured for so many years. To attend that show and see all the gas 
people grouped together has always impressed visitors. It could 


do as much for the FLUID POWER people. 


Ppvriny 01a be 


PUBLISHER 





Accumulator Circuit Reduces 


.Gives Constant 


By C. B. Blake and A. M. Steel 


Scovill Manufacturing Company 


CYCLE TIME on this cut-off saw 
is now constant because a source 
of heat which caused varying oil 
temperature was eliminated. The 
revised hydraulic circuit also re- 
quires less power. 
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machine tools can often be maintained with 
reasonable accuracy merely by eliminating speed vari- 
ations caused by changing oil viscosity. Holding oil 
viscosity constant requires a constant operating tem- 


C ONSTANT cycle time on hydraulically powered 


perature. 

The importance of cycle time depends on the ma- 
chine function. On machines having cutting tools fed 
by oil power, quality of the machined finish will vary 
if cutting time changes. Controlled time is also very 
important on automation equipment where a variation 
of time at one point in the line will upset the entire 


Operating Temperature... 
Work Cycle Time 


movement of parts through the production line, And, 
of course, on any machine, variable cycles upset pro- 
duction schedules and cause unnecessary concern from 
the machine operator who is working on piece work 
rates. 

A solution to the problem of changing cycle time 
caused by oil temperature variation is shown in the 
accompanying circuits which power a cut-off saw in 
the rolling mill of Scovill Manufacturing Company. 

With the original circuit, it was found that the work 
cycle on this saw varied with the length of time of 
operation. After checking the circuit, it was decided 


Revised unloading circuit improves machine operation 


Chomp 










































































- « + simple cireuit change 


results in constant oil viscosity 


that the difficulty arose from the change in oil viscosity 
due to temperature rise. A test run was made starting 
with the oil at room temperature, 75 degrees F. The 
cycle time against temperature was recorded every 
15 minutes for about three hours and plotted as shown 
on the graph. The time varied from .88 minutes at 
75 degrees down to .34 minutes at 150 degrees three 
hours later. The time desired for production is .34-.35 
minutes, 


Finding the Heat Source 


From a quick look at the original circuit, it would 
appear that this circuit would work properly because 
a vented relief valve is used to dump the pump volume 
at very low pressure when the saw is at rest. Under 
these conditions oil temperature should not increase. 
What was the source of heat? Further investigation 
of the machine cycle showed that the loading or idle 
saw time was only about 10 percent of the total cycle 
time. This meant that during the feed operation, which 
is most of the time, the pump volume that is in excess 
of the meter-out valve setting had to blow-off the re- 
lief valve at the maximum relief valve setting. This 
lost energy was converted to heat causing the tem- 
perature of the oil to increase. 

To eliminate this heat source, thought was given 
to methods of reducing the wasted hydraulic eneryy. 
It was decided to operate the cycle using the volume 
from an accumulator and completely unloading the 
pump volume during the operating cycle. At no time 
during normal operation would any of the pump vol- 
ume blow off the relief valve. With this new circuit, 
the oil temperature stays practically uniform and cycle 
time is constant all day at .35 minutes. 


Accurate Unloading Valve 


With the new circuit, a pump having a 5 gpm ca- 
pacity has replaced a 17 gpm pump. Much of the suc- 
cess of this circuit depends on the unloading valve 
which must have consistent “cut-in” and “cut-out” 
points. Because an unloading valve having a 100 psi 
differential was selected, choice of the accumulator 
was based on a 100 psi expansion. The pump “cuts- 
out” after the accumulator pressure reaches 550 psi 
and “cuts-in” again when the accumulator pressure 
drops to 450 psi. During expansion the accumulator 
delivers about 135 cubic inches of oil. This demand 
volume is such that the unloading valve cuts in just 
oefore the end of the cycles therefore the accumulator 
is always at full charge at the beginning of a new 
euting cycle. This helps to maintain the extreme ac- 
curacy of cycle time. 

By a relatively simple change in circuit design the 
operation of the saw has been improved, the labor 
grievances have been eliminated by holding a constant 
cycle time, and the power requirements have been re- 
duced, 
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GRAPH shows how the cycle time varied with oil tem- 
perature on a cut-off saw having the original hydraulic 
circuit. 


Accumulator Calculations 
For Pump Unloading Circuit 


Feed Cylinder 

3/_ dia. « 8 stroke — 2 Rod 

9.62 sq. in push « 8 stroke = 76.96 cu in cut 

3.14 " “ Rod 

648" “ Pull x 8 stroke = 51.84 cu in Retract 
128.80 cu in Total 


Clamp Cylinder 

3 dia. x Ve stroke, cyl has I'/p stroke but is adjustable 
to Ye" —1 Rod 

9.62 sq in Push x Ye stroke = 1.20 cu in clamp 

785 “ ™ Rod 

6835 " ” Pullx Vg stroke = 1.1 cu in unclamp 


2.3 cw in totel 


Sew 126.8 
Clamp 23 
Pilots 2.5 
133.6 cu in working volume 
AV = 133.6 cu in. 


5 galion accumulator = 1050 cu in gas volume 
@ 300 psi precharge pressure. 
P; = 300 p.s.i. Vv; = 1050 cu in 
Py = ? Vo = Vs + AV 
Py, = 550 p.s.i. Vs = ? 
Vs = P, Vv; = 300x'!050 = 
“Ps 550 
Vo = Ve + AV = 573 + 133.6 = 706.6 cu in 
Po == Ps V3; «= 550x573 = 446 psi. 
a 706.6 
446 p.s.i. 


573 cu in 
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CONTROL 






. . . on multispot 


By John Sant 


UTOMATIC timing of work positioning and lock- 
A ing, and actuation of 134 weld guns, on a multi- 
spot welder built for the automotive industry, is ac- 
complished with electrically controlled pneumatic and 
hydraulic circuits. 

From the design studies made by engineers at The 
Federal Machine and Welder Co., it was decided that 
the 134 guns needed for welding an automobile roof 
and window reinforcement assembly, as shown in the 
sketch, would be arranged to operate in six separate 
banks. This was necessary to avoid gun interference 
and at the same time distributing the electrical load 
on the 34 transformers. 

The finished machine houses the welding trans- 
formers, work holding fixture and clamp, and inde- 
pendent hydraulic and pneumatic systems along with 
the necessary mechanical and electrical controls for 
efficient operation and safety. 

It was decided t» clamp the work and lock the work 
holding fixture with air powered cylinders because 
the necessary holding forces could be easily developed 
by shop air pressure and space permitted using the 
required 244, 3 and 4 inch diameter clamp and lock- 
ing cylinders. Simplicity and cost favored the use of 
pneumatics for these secondary operations. 


JOHN SANT, Chief Drajtsman, The Federal Machine and 


Welder Company, Warren, Ohio. 
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Oil power is supplied by a 34 gpm, 1000 psi vane 
type pump to the carriage, expanding dies, and weld 
gun cylinders. The carriage cylinder has a 31% inch 
bore and 28 inch stroke and acts to position the work 
fixture between the loading and welding positions. 


THE JOB—134 spot welds are required on this auto- 
mobile roof and rear window reinforcement assembly. 
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Hydraulic and pneumatic circuits are similar on a machine hav- 
ing 13 or 130 spot weld guns. However, more complex timing 


problems may be presented by the use of a large number of guns. 





There are also two expanding die cylinders, having 
$ in. bore and 2 in. stroke. The expanding stroke is 
necessary to load and unload the parts being welded. 

Hydraulics is required for these operations because 
of the loads which must be handled. Spacing the 134 
spot weld guns on extremely close centers (15% to 2% 
inches) meant that the cylinders powering the guns 
must have a small bore. They were designed with a 
14% inch bore. 

Complete automatic operation from load to unload 
is provided by position actuation of limit switches 
and a cam timer. After the operator has loaded the 
work of the carriage, he operates a hand air valve 
which clamps the work in position. He then operates 
a hand hydraulic valve which expands the inner dies 
on the carriage. The clamps and dies will operate safety 
limit switches. The sequence start button is pressed 
to set up the automatic cycle. When the carriage has 
moved into the welding position, a limit switch, tripped 
by carriage movement, energizes the air operated locks 
to lock the carriage in position under the welding 
guns. Movement of the locks closes limit switches 
which start the cam timer. 

As the cam timer turns, the welding guns are 
brought into contact with the work. After the six 
welding sequences have been made, a cam on the 
timer releases the air operated locks. Retraction of 


LOAD POSITION—a 28 inch stroke hydraulic positions 
the work carriage. The two forward air clamping cyl- 
inders operate to hold the work when the cycle is started. 


these locks open two limit switches to cause retraction 
of the carriage. When the carriage has returned to 
starting position, a solenoid operated unloading valve 
is deenergized to vent the main relief valve and dump 
the pump volume at low pressure while the work fix- 
ture is being unloaded and loaded. This cycle is re- 
peated approximately every 40 seconds. 

Pressure control on a spot welding machine is criti- 
cal. The use of fluid power provides simple regulating 
methods. A pressure relief valve at the pump outlet 
permits adjustment of the maximum pressure to be 
supplied by the pump. To further regulate the pressure 
on the cylinders independently from pump pressure 
on the carriage cylinder, a pressure reducing valve is 
placed in the supply line to the guns. 

Because the six groups of weld guns do not operate 
simultaneously, it was necessary to provide some 
means of preventing a drop in pressure between the 
operation of the individual gun banks. This was done 
by installing a 21% gallon accumulator after the pres- 
sure reducing valve in the supply line to the weld guns. 

The basic design ideas used on this 134 gun ma- 
chine are much the same as those applied to welders 
having far fewer electrodes. However, use of so many 
guns did present the designer with some timing and 
space problems which had to be solved by careful 
machine layout. 


WORK POSITION—the carriage is moved into the ma- 
chine. The complete cycle is controlled electrically. Op- 
eration of the hand valve on the right is used only 
during setup to position the dies. 
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Here’s an entirely new electro-hydraulic 
circuit design for obtaining adjustable, posi- 
tive feed on deep hole machine drilling. Con- 
trol of a unique combination rapid traverse 
and feed cylinder makes possible adjustable 
step drilling from zero to one inch. The cir- 
cnit is set so that drill feed changes from rapid 
approach to fine feed .015 inch before each 
drilling step. 


Hydraulic 


FEED DESIGN 


By Paul Romine and Andrew Armstrong 


NE troublesome production problem has been 
the drilling of deep holes. An example is in the 
fabrication of automobile crankshafts where the hole 
drilling is comparatively deep with respect to its drill 
diameter. Drilling of such pieces requires a series of 
drilling steps of progressively increasing depth. After 
each step, the drill is withdrawn from the hole both to 
cool the drill and to clear the hole of chips. A new 
electro-hydraulic drill feed mechanism has been de- 
veloped to perform such deep drilling operations. 
The drill feed device is designed to automatically 
advance the drill rapidly towards the work, then to re- 
tard the rate of advance of the drill just before it 
engages the workpiece, and to advance the drill at the 
adjustable retarded rate in a drilling step until the 
hole is drilled to a predetermined depth approximately 
equal to its diameter. Rapid withdrawal of the drill will 
then take place to clear the hole of chips and to permit 


This design is protected by U.S. Patent 2631489, other 
patents are pending. 





Hydraulic Drill Feed Design 





coolant to flush the drill tip. This step drill cycle will 
automatically repeat until the desired final depth of 
the hole is reached. Reaching the final depth, the 
drill is rapidly withdrawn and the automatic cycle 
stops. 

The second and each succeeding rapid advance of 
the drill during the automatic cycle continues until 
the drill approaches to within a fraction of an inch 
from the bottom of the hole drilled in the prior step. 
The length of each drilling step at retarded rate of 
advance is the same as the initial drilling step, giving 
a positive feed step, which greatly increases the drill 
life and accuracy of the drilled hole. 


Rapid Advance and Feed Cylinder 


To obtain this drilling action, a special hydraulic 
and electrical circuit controls rapid advance and feed 
pistons. The drill is fed to and into the work by a 
hydraulically operated driving piston within a cylin- 
der and feed piston within the same cylinder. This 
mechanism is designed so that the feed piston is en- 
gaged and driven by the driving piston after the driv- 
ing piston has completed ite rapid advance stroke. 


Hydraulic oil ahead of the feed piston is discharged 
through a restricted adjustable high resistance meter- 
ing valve which retards and controls the rate of ad- 
vance of the driving piston. 

Hydraulic fluid discharged from the forward side 
of the feed piston through the metering valve is con- 
ducted into an adjustable receiving accumulator or cy!- 
inder shown as “F” in the hydraulic circuit drawing, 
Figure 1. The piston rod of cylinder “F” engages a 
switch in an electro-magnetic circuit. When a pre- 
determined amount of oil is received in “F” to actu- 
ate the switch, the electromagnetic circuit is effective 
to reverse the direction of valve “A” by energizing 
solenoid “B” causing a reverse movement of the driv- 
ing piston, also applying pressure to the bottom of 
“F”. The withdrawal of the driving piston from the 
driven piston simultaneously opens dump valve “C” 
to drain, Upon withdrawal of the driving piston from 
the feed piston, the latter will remain substantially in 
position to be engaged again by the driving piston 
upon a repetition of the above cycle. 

The hydraulic circuit is designed to provide a sim- 
ple means for assuring a slight backward or with- 
drawal movement of the feed piston after each drilling 
step of the approximately .015 inch. The feed piston 
then remains in position to be engaged by the driving 
piston on the next succeeding rapid advance stroke. 
The backward or withdrawal movement of the feed 























FIG. 1. HYDRAULIC CIRCUIT— 
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Automatic cycling of the rapid approach and drill feed cylinder is con- 
trolled by limit switch actuated, solenoid operated hydraulic valves. 


piston is accomplished by introducing through a re- 
stricted orifice a small volume of hydraulic fluid into 
the forward side of the feed piston during each with- 
drawal movement of the driving piston. Then upon 
the next succeeding rapid advance stroke of the driv- 
ing piston, the driving piston will engage the feed 
piston approximately .015 inch before the drill en- 
gages the workpiece as determined by the size of the 
orifice. Accordingly, the rapid advance movement of 
the drill toward the workpiece will be cushioned and 
retarded before the drill strikes the workpiece. 


Electrical Control Circuit 


This entire cycle is controlled by the electrical circuit 
shown in Figure 2. With the driving cylinder in the 
returned position, pressing the start button energizes 
relay CR-1. Contacts CR-1 will close to energize CR-2 
which will actuate the forward solenoid “A”, The 


driving piston will move forward to rapidly advance 
the drill. At the end of the rapid advance stroke the 
driving piston will engage the feed piston. Feed rate 
will be controlled by the hydraulic metering valve. 
Distance of feed is determined by the adjustment of 
cylinder F. Feed will stop when LS-2 is tripped to 
deenergize CR-2 and solenoid “A”, and energize CR-3, 
return solenoid “B” and dump solenoid “C”.. The 
driving piston rapidly returns and trips LS-1 to start 
forward stroke again. After the complete hole is 
drilled, LS-3 will be tripped to deenergize CR-1 and 
energize CR-4 which actuates reset solenoid “D” to 
return the feed piston. Upon return of the feed piston 
LS-4 will be tripped to deenergize solenoid “D” com- 
pleting the cycle. 

The electrical circuit also includes protection against 
a dull or broken drill. Overload contacts will open to 
cause reset of the feed and driving piston. The emer- 
gency return acts in the same manner as closing LS-3. 





FIG. 2. ELECTRICAL CIRCUIT— 
After the start button is pushed the 
drill will feed in and out of the work 
automatically in steps until LS-3 is 
contacted to cause final withdrawal 


of the drill. 








3 PRESSURE SWITCH controlled 
Accumulator Circuits 


By Rupert P. Esser 


‘ NE of the more common applications of pressure 

switches in a hydraulic circuit is to cause the 
pumping action to stop and start in response to the 
pressure changes in the accumulator. 

While there are many applications where a fixed and 
non-adjustable actuation value or differential (differ- 
ence between cut-in and cut-out pressure) are entirely 
satisfactory, there are other cases requiring consider- 
able range of adjustment of the actuation value, This 


RUPERT P. ESSER, TEC Engineering Corp., Logansport, Ind. 


Pressure Switch Terminology 


eet, eee or worronty pressure 


—«— Working range (80% of proof pressure) ———> 


/ncreasing pressure actuation pt. 





> > 





@ 


Actuation value 


can be accomplished by either using two pressure 
switches, each with a fixed actuation value, or using a 
single unit with two switch elements having fixed actu- 
ation value but being individually adjustable. 

Three methods of applying pressure switches for this 
purpose are shown in the accompanying circuits. The 
selection of the method used depends on whether it is 
desired to start and stop the motor driving the pump 
or to unload the pump either with a solenoid vent valve 
attached to the relief valve, or with a solenoid dump 
valve. 








— Accuracy 














~~ 





quis 
Zero gouge 
sea /eve/ 





PROOF PRESSURE. The 
reach the yield point of ¢ 


limits established by the manufacturer. 
ACCURACY. The abili 
within the limits established for this switch. 
may be adjusted. 


cle of a pressure actuated switch. 





— Tolerance 
p~— Decreasing pressure reactuation point 


WORKING RANGE (System Pressure}. 80 percent of the proof pressure of a pressure actuated switch. 
oof pressure is a value less than 80 percent of the pressure required to 


metal diaphragm, spring, or Bourdon tube. 

TOLERANCE. The ability of two or more production pressure actuated switches to operate within the 
of any given pressure actuated switch to consistently repeat its operation 
ADJUSTABLE RANGE. Pressure range within which the actuation value of a pressure actuated switch 


ACTUATION VALUE. The pressure difference required to complete the actuation and reactuation cy- 
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Courtesy Barksdale Valves 
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1, The electrical wiring diagram shows the method of 
starting and stopping the pump motor through a pres- 
sure switch which has two individual adjustable switch 
elements or through two pressure switches which each 
have a fixed actuating value. In this circuit, both 
switches are normally closed. PS-1 is set to close at 
the low cut-in pressure; PS-2 is set to open at the 
high cut-out pressure. Opening of PS-2 stops the drive 
motor; closing of PS-1 starts the drive motor. Starting 
and stopping the electric drive motor is not advisable 








2, Unloading the pump volume through a dolenoid 
operated normally open vent valve is an efficient 
method. This may be a separate valve or built into the 
relief valve. Referring to the electrical circuit, both 
pressure switches are normally closed. At the adjust- 
able low pressure cut-in setting PS-1 closes to energize 
the solenoid which closes the vent valve. Pump is now 
delivering oil to the system and pressure will build up 
in the accumulator. As the pressure increases, nor- 











3, Sometimes it may be preferable to use a normally 
closed dump valve which requires solenoid energization 
for dumping. In this circuit PS-1 and PS-2 are nor- 
mally open. At the adjustable high pressure setting 
PS-1 closes to energize the solenoid which opens the 
dump valve. The accumulator now supplies oil to the 
system until the pressure has fallen to the low pressure 
setting of PS-2 which opens to deenergize and close 
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when the cycle repeats frequently because the very 
frequent motor starting or inrush current, usually much 
higher than running current, will cause excessive heat- 
ing of the motor windings. Also there is no appreciable 
power savings to be had by stopping the drive motor 
for only brief intervals. 





110, 220 of 440 V 











mally closed PS-1 will open, but the vent valve solenoid 
is held energized through the relay until normally 
closed PS-2 opens at the adjustable high pressure cut- 
out setting. Vent valve now opens and pump delivery 
is directed to the tank through the relief valve. Az 
pressure falls, PS-2 will close; however, the solenoid 
will not be energized until pressure falls to the actu- 
ating point of the PS-1 which controls the cut-in point. 


——— Jncoming 
410, 220 or 440 V 
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the dump valve. The pump then delivers oil to the 
accumulator and system, and builds the pressure up 
again. While PS-1 opens before the pressure has fallen 
to the low limit, the solenoid is held through the relay 
and deenergized when PS-2 opens. On rising pressure, 
PS-2 closes before the high pressure limit is reached 
but the solenoid is not energized unti] PS-1 closes. 








MECHANICAL SEALS 


for hydraulic equipment 


By J. B. Stevens and Harold F. Greiner 


Sealol Corporation 


The mechanical seal consists of two flat sealing faces making contact at right angles to the 
axis of rotation. One component, the flexibly mounted seal ring, will be subject to axial 
motion to allow the faces to remain in contact despite end play, face wear, and face run-out. 
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BASIC TYPES FOR PUMP 
SHAFTS. The stationary seal is de- 
signed so that the seal ring and re- 
silient packing component are sta- 
tionary while the mating ring rotates 
with the pump shaft. On a rotary 
seal the seal ring and resilient pack- 
ing rotate while the mating ving is 
stationary. 

An advantage of the stationary 
mechanical seal is the absence of 
centrifugal forces affecting the flexi- 
ble seal ring. In this assembly the 
mating ring is the only rotating 
member and this is usually rigidly 


attached to the shaft either by a 
clamping action or overbalanced hy- 
draulic forces holding it firmly in 
place. This is quite necessary as sta- 
tionary seals are frequently operated 
at speeds of 15,000 fpm and over on 
shafts or 3 or more inches diameter. 
Because the rotary mechanical seal 
is, subject to centrifugal forces, it 
is not usually used on high speed 
service. Its principal advantage lies 
in the relative ease with which it 
may be attached to straight shaft 
sections. 

The mating ring component of the 


stationary seal requires a backup 
shoulder or similar locating device 
whose relative trueness to the shaft 
will directly affect the face runout 
of the mating ring. In the case of 
the rotary seal, the mating ring is 
retained in the housing which can 
usually be more readily machined to 
maintain the locating shoulder in a 
true plane. Since the rotating seal 
ring is the flexible member it will 
be positioned by the mating ring 
face and the seal itself can easily 
be locked by set screws, friction fits, 
or similar means, on a smooth shaft. 


APPLIED HYDRAULICS 





HYDRAULIC BALANCE. Where 
high pressures are involved, it has 
been found that reducing the con- 
tact face unit loading to a value be- 
low the pressure sealed, will mate- 
rially improve seal performance and 
increase useful seal life. This varia- 
tion in face contact pressure or unit 
loading is accomplished by varying 
the ratio between the contact face 
area and the effective piston area of 
the seal ring. 

We find it convenient to express 
the hydraulic piston area ar a per- 
centage of the contact face area. 
This percentage is the “overbalance”,. 
No practical seal is entirely bal- 
anced, but only partially so. The 
percentage of overbalance indicates 
the actual average unit face load, 
neglecting the spring load, as a per- 
centage of the hydraulic pressure 
sealed. 

The drawings show various face 
arrangements. “D” indicates the 
effective sealing diameter; “A” rep- 
resents the hydraulic piston area, 
and “B” represents the contact face 
area. For 100% overbalance, all the 
contact face area “B” is disposed 
above the effective sealing diameter 
“D” and the hydraulic piston area 
“A” is equal to the contact face area 
“B”. For this design, average con- 
tact face load will be 100% of the 
hydraulic pressure sealed. 

For 0% overbalance, all the con- 
tact face area “B” is disposed below 
or inside the effective sealing diame- 
ter “D”. Hydraulic piston area “A” 
is then 0. This means that there is 
no hydraulic force holding the face 
closed and such a seal would depend 
entirely on its spring to maintain 
the sea] faces in contact. 


June, 1954 





Mating ring 


Seal ring 


Pressure 
oO ey 


Ag 











oD /00 Percen 


Pressure 
py se 


- 














D 
>/00 Percent 





Moting ring 


Seal rin 


ressure 
o"Ring 


A 











D 0 Percent 
a gy 
O"Ring 


4i--fe | 


| 














Oo 
</00 Percent 








For greater than 100% overbal- 
ance all the contact face area “B” 
is disposed above the effective seal- 
ing diameter “D” and the hydraulic 
piston area “A” is greater than con- 
tact face area “B”. The unit contact 
face loading will actually be higher 
than the hydraulic pressure being 
sealed by an equivalent percentage. 
This is the condition existing with 
most “unbalanced” Rotary type seals 
where the shaft is utilized as the 
effective sealing diameter. 

The fourth drawing shows the re- 
lationship of most “balanced” seals. 
Here part of the contact face area 
“B” is disposed outside of the effec- 
tive sealing diameter “D” so that 
the hydraulic piston area “A” is less 
than contact face area “B”. The com- 
mon area ratios and hence, overbal- 
ance percentages, will vary between 
60 and 90% depending on the seal 
selected and will differ for specific 
applications. 

All unbalanced seals, as they are 
usually called, will be in the group 
having an overbalance of 100% or 
greater and all balanced seals will 
be in the group having an overbal- 
ance value less than 100%. 

The unbalanced seal will be lim- 
ited to low pressure application while 
the balanced seal is normally neces- 
sary for high pressure service. Due 
to other variables affecting opera- 
tion no fine line can be drawn speci- 
fying pressure ranges for each type. 


Some users of seals have established 
100 psi as the maximum pressure for 
unbalanced seals under average serv- 
ice conditions. This limit can, how- 
ever, be increased considerably if 
good lubricating mediums or low 
shaft speeds are involved. 


THE RESILIENT PACKING 
member is subject to several strin- 
gent requirements. Primarily it must 
seal the area it encloses without 
leakage. It must not provide too 
great a restriction to the flexible 
seal ring to either pivot about its 
axis or to slide axially while the 
seal ring maintains face contact. It 
must not add materially to the face 
loading of the seal, either due to its 
own resiliency or due to spring loads 
necessary to maintain the packing 
in sealing contact. It must be com- 
patible with the media in contact 
with it, under the anticipated serv- 
ice conditions including temperatures 
and pressures. 

The principal devices utilized as 
the packing components are jam 
packings, “V" or “U” type packings, 
conventional “O” rings, rubber bel- 
lows, rubber diaphragms, metal bel- 
lows, metal diaphragms and piston 
rings. All of these types of pack- 
ings with the exception of the dia- 
phragms are readily adapted to 
either “balanced” or “unbalanced” 
seals and to either stationary or ro- 
tating seal applications. 





Mechanical Seals (Continued) 





JAM PACKING ROTARY 
UNBALANCED SEAL 


The packing is usually fabricated from synthetic 
rubber or a combination of fiberous material with rub- 
ber filler. Its service is limited to media that are com- 
patible with the synthetic rubber and to a temperature 
limitation of approximately 300F on the rubber com- 
ponents. One disadvantage is that the spring load must 
be high to maintain the packing in intimate contact 
with the adjacent surfaces and this spring load is trana- 
mitted to the sealing faces. Due to this disadvantage, 
the jam packing is generally being replaced by auto- 
matic “packings” and “O” rings. 


“V" PACKING STATIONARY 
BALANCED SEAL 

Here the same spring that maintains the “V” pack- 
ing in the intimate contact with the adjacent sealing 
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Design, and application of eight types of 
mechanical seals for hydraulic equipment 


surfaces, also holds the sealing faces in contact. Unlike 
the jam packing, only light loads are required on the 
flexible “V” sealing lip, hence, face loading does not 
exceed normal limits. 


“V" PACKING STATIONARY 
UNBALANCED SEAL 


This arrangement provides a clamping action on the 
static sealing lip to maintain the seal, and a garter 
spring produces a radial load on the sliding sealing lip. 
The seal spring, therefore, does not act on the packing 
and it required only to maintain the seal faces in con- 
tact and overcome frictional resistance to axial move- 
ment. 

The “V” ring type packing is normally manufactured 
from one of the synthetic rubbers or silastics, and in 
addition, many special designs are fabricated from 
Teflon, Kel-F, Polyethylene and similar plastics. One 
of the advantages of the “VY” ring seal design is the 
ease with which these various materials can be used 
as the packings by either molding or cutting to size. 
This assists standardization and affects economies in 
production. The use of seals. of this type will again be 
limited to those media in which the synthetic rubber 
or silastics are compatible and within accepted tem- 
perature renges. In the case of the Teflon or Kel-F, 
the packing is suitable for use in most medias and 
operating temperature may be extended to approxi- 
mately 500F. The main disadvantages of the Teflon and 
Kel-F “V” rings are primarily due to their relative 
stiffness and lack of resiliency, which despite thin sec- 
tions and careful fabrication make it difficult to insure 
a tight seal. 

“V" ring or “U” ring seals are often used at pressure 
in excess of 300 psi, however, in the higher ranges 
difficulties are sometimes experienced with packing ex- 
trusion, twisting of the packing ring, and excessive 
packing drag due to cold flow under high pressure con- 
ditions. 


“O”" RING-ROTARY BALANCED SEAL 


“O” rings are utilized for both the dynamic packing 
between the seal and seal sleeve, and for the static 
packing between the seal sleeve and shaft, and the 
mating ring and housing. The advantages of this seal 
are simplicity and reliability so long as the “O” rings 
are not damaged. They ere particularly useful under 
high pressure conditions and many seals are in serv- 
ice at pressures up to 2000 psi. The principal disadvan- 
tage is that use is generally limited to service require- 
ments compatible with the synthetic rubber or silastic 
“(” rings. Teflon “O” rings are produced and available; 
however, their lack of resiliency has limited their ac- 
ceptance in dynamic or moving applications. 


APPLIED HYDRAULICS 





RUBBER BELLOWS-ROTARY 
UNBALANCED SEAL 


Rubber bellows and rubber diaphragms seals are 
basically similar except that in the case of the bellows 
a flexible rubber member is disposed axially, and with 
the diaphragm, the flexible rubber member is disposed 
radially. By adjusting the bellows supporting diameter, 
a balanced seal may also be devised and this version 
is sometimes utilized in intermediate as well as low 
pressure ranges. Its advantage is its extreme flexibility 
and in some media where rubber swelling is prevalent, 
the bellows seal is usually less affected than the “O” 
ring or “V” ring seal, because high volume swell will 
not normally restrict the action of the bellows. 

Its disadvantage is its dependency on thin rubber 
sections to restrain hydraulic pressure and a tendency 
to concentrate flexure at a single point. Either condi- 
tion can induce rupture of the bellows. 


RUBBER DIAPHRAGM-STATIONARY 
UNBALANCED SEAL 


The diaphragm seal is limited to very low pressure 
as the contact face loading overbalance is either con- 
siderably greater than 100% where the pressure is on 
the back side of the bellows or negative if the pressure 
is on the front side. In this latter case the spring must 
overcome the negative overbaiance and provide suffi- 
cient contact face loading to maintain a tight seal. 
Under low or negligible pressure condition this design 
provides a simple and effective seal. 


METAL BELLOWS-STATIONARY 
BALANCED SEAL 


Principal advantage of the metal bellows seal is the 
inclusion of all metallic elements, hence, it can operate 
under conditions where synthetic elastomers are un- 
satisfactory due to either temperature conditions of 
600 and 700F are now in service. Because of its sim- 
plicity it is also frequently used under lesser service 
conditions, particularly in smaller sizes where it can 
be economically produced in quantity. Its disadvantage 
is the high spring rate developed by the bellows, which 
necessitates close assembly tolerances to maintain face 
loads within practical limits. In addition, each size 
bellows is limited by a definite hydraulic pressure range 
compatible with the strength of the metal of construc- 
tion which in the larger bellows sizes confines its use 
to relative'y low pressures. 


PISTON RING-STATIONARY 
BALANCED SEAL 

The piston ring type seal is one of the more recent 
developments for high temperature service. These are 
now in service operating at ambient temperatures up 
to 700F. Some slight leakage past the piston ring must 
be acceptable, as the piston rings are not normally 
drop tight. Within this limitation the basic design is 
developing rapidly and an interesting future is ex- 
pected for this seal in high temperature service. 


This article is based on a paper presented at the October, 
1953 National Conference on Industrial Hydraulics. 
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To make mobile handling equipment 
maneuverable in narrow aisles, power 
units must be small. Size becomes 

an important factor in the 

selection of components. 


Valve Actuation with Rotary Solenoids 


By Bernard B. Becker 


ESIGNERS of the hydraulic power unit used on 
D the Lewis-Shepard Master JackStacker solved 
one of their space problems by selecting rotary sole- 
noids to operate the system’s 2-way valves. 

Each rotary solenoid provides the mechanical power 
to shift the valve plunger. The rotary solenoid drive 
has a short linear stroke solenoid with the moving 
member supported from the stationary member on 
three ball bearings which travel in inclined ball races 
or grooves. When the coil is energized, the moving 
member, or armature, is drawn into the coil; at the 
same time, the inclined ball races cause the armature 
to rotate. To use this rotary motion to push the linear 
moving valve plunger, a small eccentric cam is placed 


ENTIRE HYDRAULIC PACKAGE ineludes over the solenoid shaft. The cam acts against the valve 

the 1.5 gpm pump, directional valves, check 

valve, relief valve, line strainer, filter, 

SEMIS? GBS GS CEEETED BERNARD B. BECKER, Caief Hydraulic Engineer, Lewis- 
Shepard Products Inc., Watertown, Mass. 
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VALVE ASSEMBLY shows the actuating mechanism. 
Rotary motion of the solenoids provides a camming 
action on the valve plunger. 


HYDRAULIC CIRCUIT IS extremely simple to provide 
up, down and hold control of the vertical single acting 
ram. 


plunger. The accompanying valve assembly photo- 
graph clearly shows the resulting compact design. 

Control of the lift cylinder and elevating carriage 
is from pushbuttons located on the operating control 
handle. High pressure, 3000 psi, operation for maxi- 
mum load was selected because of the size advantage 
this pressure offers. The lift cylinder, valves and lines 
can be made smaller and the oil capacity can be re- 
duced. The power package has a piston pump deliver- 
ing 1.5 gpm when driven by a 12 volt DC series wound 
motor at 3000 rpm. This high speed drive is another 
means of holding down the physical size of the pump 
while still obtaining the desired volume. 

The hydraulic unit, measuring approximately 12 
in long, 8 in wide and 10 in high, includes pump, 
filter, breather, and oil level window, line strainer 
and valve assembly. The valve assembly manifolds 
to the wall of the unit and is submerged in the 460 
cubic inches of oil which supplies the single acting 
hoist cylinder. 

This design completely eliminates the customary 
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Permits Compact Package Design 


pump suction line, piping and fittings between control 
components, and a number of valve sealing elements. 
Seated type valves are used to preclude any possibility 
of settling of the load even after years of constant 
operation. The pressure relief valve is adjusted to the 
correct value and sealed at the factory to protect the 
JackStacker structure, motor and system against pos- 
sible overload. 

The hydraulic lifting ram has a plunger which is 
guided at both ends by closely fitting replaceable 
bronze guides to absorb load and protect packings. 
Packings are spring loaded to automatically take up 
wear. Plunger is precision ground, hard chrome plated 
and polished. Load compensating type flow regulator 
valve gives uniform lowering speed regardless of load, 

A 4000 pound capacity unit raises a full load at 
a speed of 10 fpm; lowering speed is 30 fpm. 

Operation of hydraulically operated clamps, rotaters, 
side shifters and other attachments is provided for 
by the addition of one or more rotary solenoid oper- 
ated four way valves to the system, 





Air Powered Jig Tilts and 


TRANSFERRING FILLED BOXES from the packag- bound container is closed and the conveyor section 
ing jig to a storage conveyor is easily accomplished is lowered. The crate is rolled onto an adjoining con- 
with this equipment. Using a foot control of an air veyor, clearing the jig so that the packer can start 
cylinder, the operator tilts the loading section of working on another string of insulators immediately. 
the conveyor. After loading the insulators, the wire- From this point, movement is completely automatic. 


Air Circuit Operation 


t 


Boxes are held in the jig by raising roller conveyor 45° making 90° V 
with back rest. When packed and closed, foot valve (A) is reversed 
and air returns conveyor to horizontal position. Belt moves packed 
box over rollers (B) until end of box hits air control valve (C). This 
actuates air cylinder (D) which pushes plate (E) with skate wheels 
mounted below level of rollers (B). When end of stroke is reached by 
air cylinder (D), air control valve (F) which is mounted solidly to frame 
of conveyor, actuates air cylinder (G) which pushes box off skate 
wheels onto a storage conveyor. Thus, changing the axis of the box 
90° allowing storage on the conveyor with the length of the boxes 
across the conveyor. When the box clears this transfer, this allows 
air valve (C) to return to position and retracts piston of cylinder (D) 
which in turn releases valve (F) and pusher piston returns in cylinder 
(G) ready for next transfer. 
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Turns For Packaging Operation 


N unusual jig used in packaging high tension line 
A suspension insulators at Locke Department of 
General Electric Company, Baltimore, has been an 
important factor in the success of their packaging 
and handling system. The jig consists of a section of 
gravity roller conveyor with a back plate welded at 
right angles to the ends of the rollers. A foot operated 
air piston raises and lowers the side of the jig nearest 
the packer as required. In raised position, the rollers 
and back plate form a perfect 90° V into which spe- 
cially designed wirebound mats can be set for pack- 
aging of the suspension insulators. 

Boxed insulators move from the packaging line io a 
temporary storage conveyor and then to a more per- 
manent storage area in the yard where they await ship- 
ment. After a box has been pushed off the packing 
jig, a slowly turning power roller pulls it along until 
it gently bumps an air valve which activates an air 


cylinder under the conveyor. 

The cylinder, with a three inch stroke, raises a steel 
plate on which several rows of wheels have been 
mounted. At the top of the stroke, the box is completely 
free of the roller conveyor on which it had been moving 
and it rests on the rows of wheels which protrude 
between rollers. 

At this point, the rising wheel mounted plate presses 
against another air valve, this one mounted under the 
roller conveyor. Air pressure now acts on a piston 
which pushes against the side of the box, moving it 
onto a wide roller storage conveyor. 

The ingenious arrangement of air pistons, rollers 
and wheels carries a box around a right angle turn and, 
at the same time, changes box movement from length- 
wise to sideways. As a result of side-by-side storage, 
capacity of the storage conveyor has been greatly 
increased, 
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HIGH PRESSURE TESTING 
of air and oil cylinders 


IGH pressure testing has always presented prob- 

lems to manufacturers. This type of testing 
equipment nearly always involves high cost, consumes 
large areas of factory space, and in many cases is not 
as efficient and safe as required. 

The Herman Machine & Tool Company, Tallmadge, 
Ohio, was faced with the problem of setting up test 
equipment for small diameter pneumatic cylinders. 
The high cost and exiended delivery of high pressure 
equipment made them realize that something had to be 
developed in their own plant. Their engineering de- 
partment designed and built special testing equip- 
ment which combines simplicity and _ effectiveness 
with low cost of operation and minimum of mainte- 
nance. 

The test equipment consists of a suitable steel stand 
having a plexiglass covered inclosure in which the 

7 om 5 cylinders are placed for pressure and leakage tests. 
av¢) bo) ef Each cylinder is individually connected with a supply 
of nitrogen gas through valves and gauges in a man- 
ner that permits the removal, or replacement, of any 
t a; . ca one cylinder at any time. It is of great advantage that 
: each cylinder is connected separately and may be re- 
— - moved, or installed, at any time during the test without 
disturbing the test procedure of the rest of the cylin- 

ders mounted on the same test stand. 

The high pressure phase of the problem was solved 
in a simple, safe and efficient manner by inter-con- 
necting nitrogen gas with a closed hydraulic system. 
A control system, actuated by solenoid valves and 
mereury switches, returns the oil to storage and de- 
livery tanks for use in the next compression cycle. 
This method eliminates refilling and waste, and simpli- 
fies the operation and maintenance of the system. All 
testing operations can be conducted by one person. 

The cylinders are placed in the test stand, pre-set 
and locked into place by a comparatively low pres- 
sure. The operator makes sure that all cylinders are 
properly seated, then applies the high pressure. The 
high pressure leakage test is performed by subjecting 
the cylinders, after they are mounted in the test stand, 
te a pressure of 3200 psi for five minutes. If leakage 
is present in this test, the cylinder is immediately 
removed from the test stand, and the cause of leak- 
age determined and corrected. After the cylinders 
have passed the short duration high pressure test, they 
are placed in a similar rack and subjected to a pres- 
sure of 1600 psi for a period of four hours. The pres- 
sure must not, under requirements of the contract, 
exceed 25 psi drop during the four-hour test period. 
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How 35 Tons of Controlled Effort 


Positions the boom of this drilling 


For the smooth, fast, and safe erec- 
tion of the boom of the Franks rotary 
drilling rig, two “Commercial” two- 
sleeve telescopic cylinders with 117’ 
stroke work in parallel. Each aevelops 
an initial thrust of over 35,000 pounds 
on the push stroke when operating 
under oil hydraulic pressure of 1000 
psi. To provide the positive initial force 


required to move the boom off its ver- 


tical dead center toward its horizontal 
traveling rests, the second sleeve of each 
cylinder is buiit with a double-acting 
feature which develops a thrust of over 
19,500 pounds on the pull stroke. 


Only telescopic cylinders provide a 
means of obtaining long stroke and 
yet occupy relative small space when in 
closed position. Here is another good 


“COMMERCIAL” 


PRODUCTS PREFERRED 
BY CUSTOMER ACCEPTANCE” 


June, 1954 


PUMPS - MOTORS + CYLINDERS - 


rig... 


application of this principle. —distance 
pineye to pineye in closed position 
74", extended 191". “Commercial” is 
the largest manufacturer of 2, 3, 4 or 5 
sleeve telescopic cylinders, all designed 
for operating at pressures up to 1500 
psi. They are available in single-acting 
type having capacities up to 25 tons on 
the push stroke and in double-acting 
type having, in addition, capacities up 
to 15 tons on the pull stroke. 


“Commercial” has been producing 
heavy-duty oil-hydraulic controls for 
over 25 years—pumps, motors, valves, 
and cylinders—all dependable and built 
to give trouble-free operation. You will 
do better to place all your oil-hydrau- 
lic problems with one producer. Con- 
sult with a “Commercial” engineer. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown,Ohio Chicago, lilinois Sait Lake City, Utah 


VALVES 


4A 5% 
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Oil-hydraulic is the fluid power that gives 
positive, sensitive, and controlled action; and 
oil-hydraulic controls occupy less space, pro- 
vide cleaner installations, have fewer moving 
parts, and go a long way in reducing costs, 


It's getting hard to find a piece of heavy- 
duty construction equipment today thet does 
not utilize the advantages of oil-hydraulic 
controls, 





Press Revamp Uses 
Air-Water Booster 


HEN the Metro Rubber Products Corp. Justice, 
lll., wanted to obtain greater production versa- 
from their molding presses, they decided to 
operate two of the presses independently of their cen- 
tralized pumping system. For a power source they se- 
lected an air-water booster arrangement which is 
simple, economical, versatile, and can provide an in- 
surance margin for existing production facilities in 
the event of a breakdown in the main central power 
system. 

The press platens are 24 in. by 24 in. The press 
cylinders are each 18 in diameter with an 18 in. stroke. 
There are three platens on each press. The platens will 


tility 


accommodate two large molds. The molds vary from 
one cavity to 196 cavities each, and form items rang- 
ing from small caps to large vibration dampeners. The 
photograph shows electrical outlet covers from the 40 
cavity molds in the press at the left. 

For this installation a 12 in. diameter air-water 
tank 88 in. long supplies fluid for the advance stoke 
of both working cylinders. With a 25 to 1 booster, 80 
psi air input produces 2,000 psi water output for the 
high pressure required. The booster has a 10 in. air 
piston driving a 2 in. hydraulic ram through a 40 in. 
working stroke to give approximately 125 cubic inches 
of high pressure water. 


BOOSTER ARRANGEMENT can be used to drive one press cylinder or both without incurring power loss 
during the holding time. Two psi air will return the booster ram to the starting position in this installation. 
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PROTECTS 
WORLD'S LARGEST METAL FORMING PRESS 
IN LOCKHEED’S “HALL OF GIANTS” 
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® Aircraft sections up to 10 by 30 feet are formed from 4” 

aluminum sheets on this Birdsboro hydro press. Its overall 

height is 5! feet and its weight a staggering 2,750,000 pounds. 

Because clean hydraulic oil is a vitally important factor in stenteciitiiete Halts ine 

the operation of this mammoth press, Lockheed gives it the fill Purifier No. 21300 

safe, dependable protection of a Honan-Crane Oil Purifier. with built-in pump ond motor 

conte aid : ee services Birdsboro press pic- 
You'll find Honan-Crane Purifiers in America’s finest plants tured. Purifier operates 20 feet 
protecting equipment of all kinds and sizes from the wear below ~ — This model 

and damage caused by oi! contamination. : 2,000-galion system. 4 
Give your plant the benefit of Honan-Crane’s 30 years’ 

filtration experience. There's a Honan-Crane Purifier for com- 

plete removal of either solid or soluble contaminants from 

hydraulic, lubricating, insulating and other oils. Sales engineers 

in principal cities are at your service. Write for engineering 

bulletins covering your specific problem. 
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How would you power this motion? 
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Oil Powered Rotary Actuator 


Solves A Positioning Problem 


ANAGEMENT of the Concrete Conduit Com- 
M pany, in Queens, New York, had a work posi- 
tioning problem which has been solved by the mech- 
anism shown in the drawing. For a power source, they 
chose a hydraulic rotary actuator. They estimate that 
this simple, inexpensive installation will save up to 
$10,000 a year. 

Each section of concrete conduit which the company 
produces, measures 4 inches square by 4 feet long and 
weighs approximately 225 pounds. The conduit and 
form together weigh 350 pounds. There are four op- 
erations in the manufacturing process of the product. 
The vertical form for the conduit is supported on a 
four position rotary table. The first step in production, 


is the pouring of the concrete into the molds. No actual 
work is done during the next two stations of the table. 
These idle positions allow sufficient time for the con- 
crete to set. When the conduit and form are unloaded 
from the rotary table and placed on the horizontal 
rack, all stages of production have then been com- 
pleted. 


One Man Does the Job 


Previously, three men manually unloaded this 
heavy, bulky form from the rotary table. Now, one 
operator and the hydraulic actuator installation do 
this job, efficiently and inexpensively. Figure 1 shows 
the hydraulic circuit used in this installation. Speed 
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@ A Hefty Assist to Automation 
@ fully Enclosed 
@ Integral Junction Box 


The Valvair line broadens again — 
with Speed King’s exclusive features. 
All parts are totally enclosed. The 
Speed King will operate submerged 
in water or buried in sand. Simpli- 
city! — only two moving parts. Mold- 
ed coil — no wear or shorting out. 
20,000,000-cycle life and more. 
Speed King is industry's most rug- 
ged and compact valve. 


Other features: for pressures from 35 to 
200 p.s.i. pneumatics, hydraulics, vacuum; 
complete line—2-way, 3-way, 4-way and 
4-way-5-port (2-pressure) models; foot or 
sub-base (manifold) mounting; pipe sizes 
—"”", %", V2", Me", and 1". 


Ask For Bulletin “A-6" 


P af VALVAIR CORPORATI 4 Affiliate: Sinclair-Collins Valve Compeny 
lepresentation in: BALTIMORE « BIRMINGHAM ¢ BOSTON 0 951 BEARDSLEY AVE., AKRON 11, OHIO 


BROOKLYN @ BUFFALO « CHARLESTON, W. VA. ¢ CHICAGO 
CLEVELAND © CRANFORD, N. J. © DAYTON «© DENVER 
DETROIT @ EUREKA, CALIF. « GLENSIDE, PA. « HOUSTON 
KANSAS CITY,MO. « LOGANSPORT, IND. ¢ LOUISVILLE 
MILWAUKEE « MINNEAPOLIS © PASADENA ¢ PITTSBURGH 
PORTLAND « ST.LOUIS © SAVANNAH ¢ SEATTLE 
MONTREAL ¢ TORONTO «© VANCOUVER 
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. for this motion a linear cylinder 
would require a rack and pinion; 
an electrical drive would be impractical 


control valves prevent the load from “running away” 
when the center of gravity shifts from one side to the 
other of the point of rotation. 

The hydraulic rotary actuator is a compact unit. It 
consists of a cylindrical body enclosed at both ends. 
Integral with the shaft is a vane which is close fitted 
to the inside surfaces of the chamber and rotates in 
either direction as the pressure is applied. A station- 
ary partition divides the cylinder into two compart- 
ments, which permits the introduction of oil to either 
side of the vane. The pressure of the oil action on al- 
ternate faces of the vane produces reciprocating rotary 
motion (and torque) of the extended shaft. 


Low Maintenance Cost 


The motion supplied by the actuator is ideal for 
powering this type of linkage which requires much 
less than the maximum 280 degrees of rotary recipro- 
cating power available from the actuator. Use of a 
linear reciprocating cylinder would have required a 
rack and pinion. Direct electrical drive would be im- 
practical for this motion. 

he first rotary actuator was installed by Concrete 
Conduit company about a year ago. Two duplicate 
additional units have since been put into service. There 
have been no maintenance costs other than the normal 
change of hydraulic oil. 

Use of the hydraulically powered device has freed 
two men from each machine for other duties within the 
plant. The management has computed their savings, in 
direct labor alone, as $10,000 per machine per year. 
What makes this amount of savings so outstanding, 





=e Rotary actuator 





Speed control 
valve 












































FIG. 1. A MANUALLY controlled hydraulic circuit sup- 
plies rotary reciprocating motion to the output shaft. 


is that the total cost for equipping each machine was 
under $2,000. This means each installation pays for 
itself in only two months. 


Data for this article was supplied by The Airoyal 
Company, New York City. 


FIG. 2. THE VERTICAL 350 
pound form is being moved 
from the work table to be 
placed on a horizontal plat- 


form. 


APPLIED HYDRAULICS 





has to be good 


When it can't be readily 
serviced—that's another 
WATERMAN 
FLOW REGULATOR Story. 








Yale & Towne, one of the leading manu- 

facturers of material handling equipment 

use WATERMAN FLOW REGULATORS as 

standard equipment on all their fork trucks. 

This is not unusual, since WATERMAN sup- 

plies the majority of flow regulators used 

for lift trucks, but the position of the regu- 

lator demonstrates the confidence Yale & 

Towne have placed in WATERMAN equip- 

ment. The flow regulator is installed inside 

the lift cylinder. This means that the flow 

regulator is not readily accessible for serv- 

icing. No flow regulators or any other hy- 

draulic equipment would be installed in such 

4 position if it did not give years of trouble So p.-B ethns 
free service. tion. 


Wherever constant flow or fluid is required regardless of pressure or back 
pressure fluctuations, WATERMAN FLOW REGULATORS are the answer. 
More and more manufacturers incorporating hydraulic equipment in their 
products are finding the WATERMAN FLOW REGULATORS simplify cir- 
cuits, reduce weight, space and cost while providing automatic flow regu- 
lation. Available in a range of sizes and a variety of models. 


Write for our iilustrated brochure A. 


PT 
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A4 Ke 723° 6% STER AVENUE . e EVANSTON, ILLINOIS 
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Brake Design for Jet Aircraft 


. . . gives split-second response 


By Joseph N. Steinmetz, Jr. 


BRAKING system presently in operation on one 

of the nation’s jet interceptors employs a princi- 

ple of low fluid displacement in the slave line from the 

master cylinder to the brake relay valve in order to 

provide fast response of the braking action. Experience 

with some aircraft power braking systems in the past 

has indicated that the response has left much to be 

desired, especially under cold weather operating con- 
ditions. 

The difficulty arises when the pilot depresses the 


JOSEPH N. STEINMETZ, JR., Hydraulic Group Consolidated- 
Vultee Aircraft Corporation, San Diego, Calif. 


brake pedal to decelerate the ship. If the pilot does not 
get split-second response he tends to over-depress the 
pedal, so that when the pressure does develop he mo- 
mentarily gets more than the desired amount of brak- 
ing. The pilot wili then search for the corrected pedal 
position, but the action can be erratic enough to cause 
swerving, skidding and poor control of the ship. 

The system of Figure 1 consists of a brake master 
cylinder which is mechanically connected to the brake 
pedal, and a brake relay valve which is essentially a 
hydraulic pressure operated pneumatic regulator, as 
distinguished from coil spring operated types. The 
relay valve is located on the main landing gear strut, 
and received hydraulic pressure from the master cyl- 
inder by means of a 3/16 tube size steel line. The 
total system is illustrated by Figure 1. 

The application of 244 degrees of brake pedal 
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WEIGHT COUNTS 
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6151 WEST 98th STREET *« LOS ANGELES 45, CALIFORNIA 


Circle 99 on Reader Service Card 





BRASS FITTINGS 
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Do You Get All This When You Buy Hydraulic Connectors: 


[]) QUALITY MATERIALS AND 
MANUFACTURE? 


[|] PROGRESSIVE PRODUCT 


[|] SIMPLIFIED ORDERING AND 
INVENTORY ? 


[] FIELD ENGINEERING 
DESIGN? SERVICE? 


THOSE WHO BUY WEATHERHEAD DO! 


There's proof of quality in the fact that Weatherhead serves 
the foremost names in American industry. To maintain these 
high standards, Weatherhead laboratories exercise rigid 
control over materials...Weatherhead production engineers 
stress painstaking care in manufacture . . . Weatherhead 
designers work constantly to improve our products. 


Because Weatherhead lines are complete, you can order 
from a single dependable source, simplifying both purchas- 
ing and inventory. What's more, there's an experienced 
Weatherhead field engineer ready whenever you need him to 
help you take advantage of all that Weatherhead offers. 
ERMETO?® is the original flareless fitting. Made for high and 
low pressures, Ermeto gives you leakproof connections in 
30 seconds. There’s no flaring, threading, welding or 
soldering . . . the only tool you need is a wrench. 
WEATHERHEAD HOSE AND REUSABLE COUPLINGS, 
carried in stock, let you make fast, easy, on-the-spot repairs 
to cut downtime. Common bench tools are all you need 
and couplings can be used over and over again. 
WEATHERHEAD BRASS FITTINGS are machined from 
extruded stock. That means they’re equal to forgings in 
strength. J. arge, flat wrench pads simplify installations. 


Have You Saved with HOS ELINKS? 


If your products or processes call for 
standard hose assemblies in quantity, 
don’t overlook the opportunity to save 
with Weatherhead HOSELINKS. These 
factory-made assemblies with perma- 
nently-attatached couplings are available 
on order in any quantity. Pressure-tested 
for leakproof service. 


Want the Facts? 


Weatherhead catalogs offer complete data 
on sizes, types, and application tech- 
niques ... make valuable additions to 
engineering and purchasing files. Write 
today for Ermeto Catalog E-1457, 
Industrial Hose and Reusable Couplings 
Catalog H-1451, or Brass Fittings Catalog 
F-1456, The Weatherhead Company, 
Dept. A, 300 E. 13 1st St, Cleveland 8, O. 


WEATHERHEAD DISTRIBUTORS CARRY COMPLETE STOCKS FOR FAST DELIVERY 


LTE HER BAD 


This trademark WP) appears on every make of car, truck, bus, and tractor @) on equipment for machine 


tools, diesel and hydraulic applications @) on equipment for instrumentation, oil dril!ing, mining, road 


building w) for aircraft, railway, and marine engines WP) for LP-Gas and anhydrous ammonia control 


equipment @) this symbol represents more than 1500 products made by Weatherhead .. . 


YOU'RE AHEAD WHEN YOU SPECIFY WEATHERHEAD 
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Aircraft Brake Design 
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Fig. 1. Schematic of brake system. 
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Fig. 2. Brake relay valve. 











travel is sufficient to close the valve in the master 
cylinder, thus trapping a quantity of oil ahead of the 
brake cylinder piston. Further travel then continues 
to compress the master cylinder main spring. The 
spring is mechanically and directly connected to the 
piston, so that an increasing spring force produces 


é. 
nese 


oO ” 10° s* 20° 2s° 30° 
BRAKE PEDAL TRAVEL, DEGREES 


Fig. 3. Relationship of air and hydraulic pressures. 


an increasing hydraulic pressure. The flow of hy- 
draulic fluid involved in the transmission of hydraulic 
pressure is practically zero. This means that there is 
practically no line loss or time required for the neces- 
sary flow to occur before the pressure can build up, 
which accounts for the fast response of the brakes. The 
pressure can be transmitted without any movement 
of the piston, except as required to make up for the 
slight amount of compressibility of the oil, expansion 
of the lines, and possible con:pression of entrapped 
air. The 3/16 tube size steel line proves more satis- 
factory than a \4 inch size because of the reduction in 
compressibility and expansion factors. 

It is important to bleed the slave line completely 
of air in order to insure a solid column of fluid. It 
has been found necessary to bleed the air out of the 
slave line by connecting into a bleed fitting near the 
relay valve with a hydraulic test stand. A flow of 1 
te 2 gpm is then circulated through the slave line and 
out through the master cylinder filler port until all of 
the air bubbles are eliminated. The brakes are exer- 
cised during this bleed procedure. A hydraulic hand 
pump or gravity fill have been found to be unsatisfac- 
tory. 

Upon application of the brakes, the increase in 
hydraulic pressure and the corresponding increase 
in pneumatic pressure are shown by Figure 3. 

The pneumatic pressure to the brakes is released 
through an integral vent in the relay valve whenever 
hydraulic pressure reduces. The relay valve is shown 
by Figure 2. The greater area of the hydraulic piston 
as compared with the pneumatic piston produces the 
desired multiplication of the pressure as required 
for proper application of the brakes. 

Each of the main wheels has a separate and com- 
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pletely independent braking system for safety. The sep- 
arate systems improve the safeness because under most 
landing field conditions the aircraft can be brought 
to a safe stop with one wheel brake alone, with proper 
application also of the rudder and the nose wheel 


steering. : | Sludging 


The brake relay valves have been mounted directly 


on the landing gear struts adjacent to both the air Pump valve and 
: = 7 


reservoirs and the wheels. This provides short pneu- 

matic lines, which, when combined with the small e r . il 

slave line and the efficiency of the units, results in a pis “we aiiu res 
low total weight value. 


* > * 
Positioning Heavy Weldments | 
Ty. major problems confronting manufacturers of 
weldment positioners, especially under heavy loads, HYFLOW OIL 
1. Where to absorb the large torques that are developed. | 
2. How to efficiently prevent “drifting” of the positioner | Pad FILTERS 
table under these heavy loads. Bm ; 


3. Positioning the load smoothly, continuously and ac- - o SYRAIGHT 
cartel OS MICRONIC 


Pandjiris Weldment Company, St. Louis, answered 
these problems simply and economically by using FILTERING 
double-enveloping worm gear speed reducers for rotary 
and tilting motions and a hydraulic system for raising 
and lowering. 
Typical of their complete line of welding positioners 
is the 40,000 pound unit illustrated. The three-way 
movement of the positioner table locates work for down- 


OIL 


RECLAIMERS 


‘For FILTRATION 
Plus WATER and 
MOISTURE REMOVAL 


Oi contamination is one of the largest single causes 
of hydraulic equipment failure. Eliminate dirty oil with 
HILCO Purification . . . keep your oil clean by re- 
moving products of oxidation, acids, sludge and 
moisture. Increase the life of your oil and cut costly 
downtime with HILCO Purification. 


Years of experience and 
dependable service make 


HILCO your best filter buy. 


position welding. Any load placed on the positioner te Rec 
ommendations at No Obligution 


table is absorbed as torque at the output shaft of the 

speed reducers. A 70:1, 10 inch center distance «tand- FREE Descriptive Bulletin 

ard speed reducer, which must absorb torques up to 

150,000 inch-pounds, drives the tilting system. Another 

70:1, 7 inch center distance reducer which must ab- 

sorb torques up to 52,000 inch-pounds, drives the ro- 

tating system. The table may be tilted in are of 135 

degrees and rotated a full 360 degrees. It can be ele- IN CANADA: — Upton - Bradeen - James, Ltd. 

vated vertically up to four feet through the built-in 890 Yonge St., Toronto — 3464 Park Avenue, Montreal 
hydraulic lift system. OT NAAN ERR 
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REPRESENTATIVES of air lines, aircraft builders and component sup- 
pliers met in St. Louis for the spring meetings of the SAF. Aircraft Committees 


An Applied Hydraulics Magazine Report... 


SAE Aircraft Meetings 


SAE Committee A-6, Aircraft Hydrauliz and Pneu- 
matic Equipment held their regular spring meeting at 
the Chase Hotel, St. Louis, April 28, 29 and 50. Chair- 
man B. R. Teree presided over the sessions which were 
attended by over 200 representatives of the airframe 
and air line industries, vendors of components, mate- 
rials and supplies and the Services. 

On Thursday morning, the 29th, Fred Hosterman, 
Chairman of the Sub-committee on Hydraulic System 
Materials, took over the meeting for items on fluids 
and packings. 


Non-Flammable Fluids 

WADC reported that no progress had been made 
with MIL-F-7100 since the last meeting. A BuAer 
representative also reported no change but that hydro- 
lube was still in use in some planes. No new data was 
reported on OS-40 (Skydrol 500). Precision Rubber 
Products reported that the proposed spec on butyl 
packings for Skydrol type fluids had been (orwarded 
to AMS. 


High Temperature Hydraulic S7stems 

This item developed considerable discussion. Reports 
by both Services developed the following, based on their 
conference with airframe manufacturers on January 
26 and 27,: (1) that operating temperatures are not 
as high as some believed previously; (2) very little test 
data is as yet available; (3) a flight test form has been 
prepared to aid collection of data; (4) Services are 
integrating data as a guide for progress in high tem- 


perature work. The same Service-Industry conference 
set up 275 F as the maximum fluid temperature for 
MIL-F-5606. The silicate-ester high temperature fluid 
MLO-8200 was nominated as the most promising fluid 
for —65 to 400 F operation. However, experience is in- 
sufficient for # decision and the project was recom- 
mended for an additional year’s study. In addition OS- 
45-1 shows considerable promise. This and other fluids 
will be studied. WADC has awarded Douglas, Santa 
Monica, a contract to test various packings with MIL- 
F-5606 at higher temperatures. BuAer was asked to 
detail how equipment people would go about high tem- 
perature qualification. This will be covered in a pro- 
posed spec revision. BuAer did suggest that since com- 
ponents submitted for 160 F limits were endurance 
tested at 100 F and that they would use the same pro- 
portion for 275 F test qualification. The Republic Avia- 
tion member outlined the need of part cycling test runs, 
0 to 275 F, as a realistic approach to high temperature 
progress. BuAer agreed, and suggested 10-25 percent 
of endurance cycles at 276 F. 

Republic asked for a new AN number for 275 F “O” 
rings; WADC stated that a new MS drawing would 
be made. The chairman read a memo regarding a recent 
action of NASC in setting up standards for High tem- 
perature “O” rings and identification. The Chance 
Vought member pointed out that the alternate to quick 
action on a new AN number would be a company stand- 
ard. WADC stated that spec for high temperature 
packing materials and new MS drawings could be 
available in 30 days. 
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High Temperature Cycling Tests 

The North American, Downey, representative added 
detailed data covered at the Service-Industry confer- 
ence on the hydrolitic stability test (WADC), in which 
water was added to the test system and pumped through 
the filter. MLO-8200, with % percent water by volume 
added, clogged the high pressure filter in 25 hours, both 
filters in 49 hours. With OS-45-1, and 2 percent dis- 
tilled water added, a paper filter element clogged in 7 
hours. At North American, % percent of water by 
volume, operated in a 50 cc transparent accumulator, 
clogged a 3000 psi relief valve in 17 hours of operation. 
WADC is setting up tests, no water added, for 400 F 
operation. The chairman suggested that the AF con- 
tinue the MLO-8200 tests and MuAer tests on OS-45-1. 


High Temperature Boss Seal 

WADC summarized the high temperature hydraulic 
and pneumatic program. It was suggested to tne Serv- 
ices that an interim short life fluid for 30 to 700 F 
operation be setup. North American, Downey, asked 
for information on fortifying MLO-8200 for tempera- 
ture compatability. With specific neoprene, North 
American got good performance with OS-45-1 up to 
550 F; some packings with MLO-8200 plasticizers 
leeched out. BuAer promised a new spec in 60 days. 


MIL-P-5516 Packings and Gaskets 


WADC described a spiral failure fix-drill hole in 
strut, direct MIL-L-4343 to “O” ring. No reports as 
yet indicate if failures were reduced. Lockheed mem- 
ber reported grease was not successful in prevent- 
ing failures. North American reported that using a 
self-displacing accumulator with aluminum barrel 
and chrome plated piston rod and atmospheric condi- 
tions on one side, they got consistent failures by in- 
creasing the temperature to 160 F. Numerous fixes 
were unsuccessful. After 50,000 cycles, equally divided 
between long and short strokes, the “O” ring looked 
like new 

Lockheed tested the quad ring, reported no failures; 
better results were obtained with a bronze adaptor 
but with a weight penalty of 6 or 7 pounds. BuAer is 
satisfied with the delta rings. 


Additional Size "O" Rings 


A survey reported at the last meeting disclosed a need 
for larger size AN6230 rings, removed several years 
ago, and for smaller rings in the present diameter. 
WADC is conducting tests on AN6230 rings (cold box 
for shrinkage); no action will be taken until the tests 
are complete and reported. MS drawings have been 
prepared to cover addition of small sizes in the AN6227 
series. 


"O”" Ring Size Designations 


The Precision Rubber Products representative, re- 
porting for a special panel, outlined a uniform system 
designating “O” ring sizes by spec dash number (meth- 
od MS29513). The Adel member pointed out that the 
system would result in much confusion. The committee 
decided to use new drawings. The chairman asked for 
this system for high temperature rings. 


Backup Rings 


The chairman pointed out that new MS drawings 
did not include some changes suggested by a survey 
reported last meeting by the North American mem- 
ber. The chairman asked for the changes to be made 
and to forward the survey to the Services. The Boeing 
member pointed out two installation difficulties: (1) the 
backup ring as a static seal doubled itself back when 
the cap is screwed on the cylinder; and (2) when used 
as a piston seal, the end of the backup ring wrapped 
up over the “O” ring. Similar trouble was reported by 
other airframe manufacturers. Douglas, El Segundo, 
reduced such trouble by modifying entry chamfer (30 
degree angle, minimum ring .052); Lockheed follows 
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Tew Mb-rage booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here’s a booklet that presents startling facts about vari- 
able speeds. It tells how to apply U. S. Varidrive motors 
to your equipment, ways to get more productive man- 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi- 
neering booklet is profusely illustrated in striking 
colors. It details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com- 
mand. Illustrates 28 Varidrive models. 4 tw 50 h.p. 
Request this amazing 16-page bookiet for latest data 
on variable speeds. 


U.S. VARIDRIVE 


—The miracle motor 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif Milford, Conn. 


REQUEST FOR VARIDRIVE BOOKLET 


U. S$. ELECTRICAL MOTORS INC. 
Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
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the same procedure but prefers a solid ring. Action 
was deferred until more experience has been reported. 


MIL-P-5514 Packings; Installation and Giand 
Design of Aircraft—Hydraulic and Pneumatic 


The United Airlines member had previously reported 
(1) corrosion from felt wipers AN6282 on hydraulic 
ylinders due to their affinity for moisture; and (2) 
corrosion caused by scraper ring AN6231, due to dis- 
similar metals. After considerable discussion, the Re- 
public Aviation member was requested to prepare a 
spec on the use of wipers and scraper rings to submit 
to the committee’s next meeting. 

This item completed the group of items chairmanned 
by Fred Hosterman, Bob Teree, A-6 Chairman, resumed 
the gavel for the remainder of the sessions. 


Pressure Transmitters and Gages 


WADC reported on work being done on a direct 
reading capillary tube type gage. The Instrument Lab- 
oratory is running vibration and impulse tests, as yet 
incomplete. It is apparent that shock mountings for 
all pressure gages, not a part of the original test pro- 
gram, must be considered and reported when the pro- 
gram is completed. The airframe and airline members 
unanimously recommended that the services attempt 
the development of more finely graduated standard 
gages for aircraft hydraulic systems. 


Hydraulic Components; General Specifications 


The North American member had proposed a change 
in one paragraph which incorporated requirements on 
the method of designating rate or quantity of flow 
calibration in part numbers. The changes were dis- 
cussed, coordinated with aircraft members and are 


being forwarded to the SAE office for transmittal to 
the Services. 


Hydraulic Tubing 

The ASG representative reported on a meeting of 
the Councii for Military Aircraft Standards (CMAS) 
in April where an effort was made to establish minimum 
bend radii. BuAer presented their data which had gone 
into the CMAS compilation. This data is now being 
coordinated with the AF. A Northrup representative 
reported considerable difficulty with AMS 5566 tubing 
when fabricated due to leakage at the flares. Douglas, 
El Segundo, reported that rough, pickled tubing was 
tested to determine a comparison with smooth tubing. 
The pickled tubing had lower impulse life. The number 
of suppliers was cut to two, inspection procedures 
tightened up; no further flaring troubles were ex- 
perienced. The chairman suggested the airframe com- 
panies put this problem up to their tubing suppliers. 


Titanium Tubing and Fittings 

The Boeing representative reported on results of 
impulse and vibration testing conducted for the Navy 
on Ti-75A tubing. Surface roughness inside made it 
necessary to ream before flaring. Same tests were con- 
ducted on Ti MS flareless fittings, Steel AN fittings, 
steel MS fittings and titanium AN fittings. Weather- 
head reported the same texts of pure titanium fittings 
on 61ST tubing as satisfactory; over tightening torques 
as very good, especially flareless. 


MIL-A-5498 Accumulators, 
Aircraft Hydraulic Pressure 

A BuAer representative stated that this spec was 
being modified to comply with a recommendation of the 
committee to increase air and leakage rates. The chair- 
man asked the Republic member to determine by survey 
if the airframe industry wants a separate spec on a 
return type self-displacing accumulator. The Douglas 


0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by “‘floating"’ the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 


fluids under pressure exert force equally in all directions. 


Sealing rings on both sides of the selector disk eliminate leakage at all times 


whether pressure is forward, back, or off entirely. 


@ 0-6000 psi service 


For air and gas service, 0-1000 and 0-3000 psi; for fuel, hydraulic oil, petro- @ Low turning torque 
leum, and water service, sizes 44” to 1”, 0-2000 and 0-6000 psi. 2, 3, and 4-way. @ Pane! mounting 


Write for catalog no. 454 for complete information. 


@ Semi-steel, bronze, 
aluminum alloy 


Distributors in principal cities from coast to coast. @ Neo leakage at ary time 


J. -§ -F -3-3 


@ 3 types of portings 


REPUBLIC MANUFACTURING CO 


1930 West 77TH STREET CLEVELANO 2, OM } 
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El Segundo member reported from 
a survey that the airframe industry 
definitely favors two classes of ac- 
cumulators: snatterable and non- 
shatterable. WADC stated that they 
had referred this problem to the 
Aero Medical Laboratory, and re- 
ported their comments: (1) weight 
and cost savings of the shatterable 
reservoir is small compared to the 
additional hazards; (2) tests to 
date indicate that there is no safe 
location for shatterable reservoirs 
on aircraft; (3) units should not 
shatter and should resist tears great- 
er than 3 in. in length; and (4) costs 
of gunfire tests are small enough to 
make dropping of tests of little val- 
ue. BuAer stated that since this is 
a military problem it would be re- 
ferred to military operations people 
for a decision. 


MIL-R-5520A Hydraulic Reservoirs 

WADC reported a number of diffi- 
culties—water freezing at bottoms 
of hydraulic reservoirs or in dead 
end drain lines. There have been 
cases where lines have burst and 
hydraulic fluid lost. Lockheed uses 
a stand-pipe in reservoirs to prevent 
water entering into lines. The Serv- 
ices consider this a minor problem. 
No committee action. Most airframe 
representatives believe that the 150 
percent factor of displacement is 
excessive. The Services are to review 
the spec. 


MIL-H-5440 Hydraulic Systems, 
Design, Installation and 
Tests of Aircraft 

Both the Services are working on 
revisions of this spec; the most im- 
portant of which is the change in 
upper temperature limit from 160 
F to 275 F. The AF asked for sug- 
gestions and comments from the air- 
frame industry on procedures and 
equipment for filling airless reser- 
voir type systems. The chairman 
asked the Services to continue this 
study. 


MIL-R-8573 (Aer) Specification, 
Reservoirs, Air-Non-Shatterable 

A WADC spokesman reported 
that this spec was being coordinated 
and would be ready in approximate- 
ly one month. The Aero Medical 
Laboratory is coordinating this spec 
with carbondioxide and oxygen cyl- 
inders. 


MIL-P-8564 (ASG) Specification, 
Pneumatic Components 

The Chance Vought member re- 
ported on a survey on revisions sug- 
gested to this spec. A number of 
changes were discussed and agreed 
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DARCOVA 
PUMCUPS 


the texture-engineered 


composition cups 


give constant 


high efficiency 


despite wear 


... outlast other packings 


over 3 to 


OU name the fluid and we can 
tell you of similar Darcova Pum- 


cup installations that save plenty of 


dollars. And it’s simplicity itself to 
change over to Pumcups. 

Here are two reasons why Darcova 
Pumcups are more efficient than 
ordinary packing... (1) The unique 
principle of Darcova Pumcups dras- 
tically reduces fluid slippage for the 
entire life of the Pumcup.(2) Texture 
engineered, Darcova Pumcups are 
made in many types to meet precisely 
a wide range of different fluid, pres- 


I! 


sure and temperature conditions. 
Net Advantages — Pumcups main- 
tain high volumetric efficiency, per- 
mit reduced operating speeds, save 
power, prolong equipment life ‘and 
eliminate the need for frequert re- 
placement shutdowns, 

Send for free Bulletin No. 4401 on 
Pumcups for reciprocating pumps; 
Bulletin No. 4502 on Pumcups for 
air or hydraulic mechanisms... or 
ask for a Darcova engineer to help 
you solve your tough problems, 
Write today! 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 
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upon. Some of the 
were: (1) use of standard units 
whenever possible; (2) acceptance 
of a humidity test as the basis of 
an accelerated test program; (3) 
agreement to eliminate snap rings; 
the question of separate solenoids 
was left to a sub-committee; (4) the 
detail requirement of dryness of air 
for routine production testing, be- 
ing determined as difficult, was re- 
turned to the sponsor to survey: 
(5) The Services asked for 100 per- 
cent inspection testing of pneumatic 


most important 


components 


MIL-P-5518, Pneumatic Systems, 
Design, Installation and 
Tests in Aircraft 


The Company repre- 
sentative reviewed the operation, 
testing and inspection problems in 
volved. The Republic Aviation mem- 
ber reported on a survey of a pro- 
revision (Revision B) 
follows (1) to in- 
clude systems; (2) Coat- 
ings MIL-C-5541 are 
not acceptable where they may cause 
abrasion; (3) the ground charging 
problem (air not dry) is no longer 
serious 48 the Services are acquiring 
adequate moisture removal equip- 
ment; and (4) no change was con- 
sidered necessary in Table 11 show- 


Cornelius 


posed second 
with action as 
5000 psi 


specified in 


ing proof and burst pressures of air 
bottles. 


MIL-R-8572 (Aer!) Specification, 
Pneumatic Pressure Reducer 

The Pneumatic Sub-committee 
chairman reported on a meeting 
held in February at Washington to 
coordinate this spec. This has been 
turned over to BuAer who will co- 
ordinate with the AF. 


New Pneumatic Specifications 


Representatives of BuAer and 
National Bureau of Standards re- 
ported that the solenoid valve spec 
was ready and that the self-sealing 
quick disconnect coupling was in 
preparation. A draft of an overall 
report would be made within a month 
to the chairman of the Pneumatic 
Sub-committee for distribution. 


High Temperature Operating 
Requirements of 
Pneumatic Components 

The Glenn L. Martin member 
stated that the data collected to date 
was principaliy for hydraulic pumps 
but of interest to manufacturers of 
pneumatic components. The Lock- 
heed member pointed out that tests 
at consistent high temperature (400 
F) were far less severe on “O” 
rings than temperature cycling. In 


tests “O” rings deteriorated badly 
after 50,000 cycles. The Douglas 
(Fl Segundo) member pointed out 
that the Douglas seal showed some 
promise for low temperature opera- 
tion (inclined groove and teflon back 


up rings). 


MIL-G-4343 Lubricating Grease, 
Pneumatic, 


This grease exhibited a definite 
tendency to breakdown at high tem- 
peratures. There was no agreement 
as to the temperature of breakdown. 
WADC reported breakdown at ap- 
proximately 400 F. The Cornelius 
member reported the grease (QPL) 
can be broken down at 250 F in an 
oven test. Another grease to the 
spec (not QPL) breaks down at 250 
F and tends to form sand-like par- 
ticles at high temperature. 


SAE A-3 Meeting 


Committee A-3, Aircraft Fittings 
and Flexible Hose Assemblies, met 
for two days, April 26 and 27. L. J. 
Henderson, acting chairman, pre- 
sided over one of the largest groups 
ever to attend a meeting of this 
committee. 


AN 937, 938, 939 and 941 Fittings 


Tke Weatherhead Company re- 
ported on tests run on this series 
of fittings. Two definite recommen- 
dations were made: to machine a 





New Catalog answers O-ring questions 


You'll find complete installation data—and the answers 


to most O-ring questions—in the new O-ring catalog 9-B 


given free by Minnesota Rubber. No matter how 


tough your O-ring problem, rest assured that Minnesota 
Rubber will find the best answer at the lowest 


possible cost. 


Minnesota Rubber is the world’s largest manufacturer 


of O-rings. Many are used today in the finest hydraulic, 


electrical and mechanical applications. Write today for 


complete details. Don't forget to request your free 


catalog-9-B, “O-rings.” 


0 


Minnesota Rubber and Gasket 


3630 Wooddale Avenue, Minneapolis 16, Minnesota, Dept.304, Phone MOhawk 9-6781 
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FOUR WAY HIGH TEMPERATURE 
VALVE FOR JET ENGINES 


Ape... Foremost in performance... 


Why is Apex aircraft equipment the most 
preferred in the industry? It all boils down 
to matching product to application. Close 
cooperation with aircraft and engine manu- 
facturers, exhaustive tests and constant im- 
provement have produced Aircraft Hydraulic 
and Pneumatic Control Equipment, Heater, 
Anti-Icing and Fuel System Equipment and 
Engine Accessories which match the indus- 
try’s every application. 

Above all, Apex has the combination of 
specialized talent, experience and unequaled 
facilities essential for the successful solution 
of aircraft and engine control problems. 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA + HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, |IMITED 
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NEW 


BALL VALVE 


for liquids, 
gas or steam 


Here's a radically-new forged 
steel valve for general heavy 
industrial use. Can't leak .. . 
practically never wears out 
... Costs little or no more than 
ordinary valves! 

In place of a disc or plug, 
the new Foxboro Ball Valve 
has a retained, free-rolling 
stainless steel ball that ex- 
poses new surface to seat at 
every closing. 

Foxboro Ball Valves handle 
pressures to 3000 psi. Avail- 
able in straight-thru and angle 
types. Two or four connections 
to simplify piping. %" size. 
Write for detailed folder. 

The Foxboro Company. 


216 Norfolk Street, 
Foxboro, Mass., U.S.A. 
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1/16 radius on all internal threaded 
fittings for —12 and larger sizes; 
and to machine 1/16 chamfer or 
radius on all external threaded fit- 
tings. With Committee approval a 
final report will be made to AMC. 


MIL-H-5512A Hose Assemblies 


Wright Air Development Center 
(WADC) requested that the exist- 
ing spec be divided into two parts: 
(1) Hose; and (2) Hose Assemblies. 
They also asked for a separate spec 
for reusable hose ends. The chair- 
man asked B. F. Goodrich to pre- 
pare the separate spec on hose and 
Anchor Coupling to prepare the 
specs on hose assemblies and on re- 
usable hose ends. The latter is simi- 
lar to MIL-F-5070. 


AN6292 Hose Assemblies 


WADC reported failures on —8, 

10 and —12 sizes of AN6292 hose 
assemblies. These had been fur- 
nished by four vendors. WADC con- 
cluded that these assemblies do not 
meet all conditions now being en- 
countered and requested a hose as- 
sembly to meet temperature require- 
ments of —65 to 275 F. 


Miscellaneous 


North American, Downey, out- 
lined the necessity for a 3000 psi 


hydraulic hose for a temperature 
range of 350-600 F (flexible metal). 
In response to a request by Doug- 
las Aircraft, E] Segundo, on the 
status of spiral wrapped high pres- 
sure hydraulic hose end fitting, both 
Aeroquip and Anchor Coupling re- 
ported very good results with non- 
winterized inner tube. Additional 
tests on winterized tube at —55 F 
after hot air aging wil! be made and 
reported at the next meeting. 


The representative of ASG re- 
ported changes in AND 10050, 10056 
and 10057 bosses to avoid radial in- 
terference when converting to uni- 
fied threads. AIA has a Pink Sheet 
Survey out for coordination. 


Republic Aviation reported color 
coding, AND 100375, for compressed 
gas, now being used for high pres- 
sure pneumatic systems, gives no 
indication of pressure range of gas 
or its nature and recommended a 
separate color code for pneumatic 
systems. The ASG representative 
stated that a revised drawing had 
done this. 


BuAer suggested the use of chemi- 
cai film in lieu of anodizing for cor- 
rosion protection. Airframe experi- 
ence disclosed that chemical film 
provides very poor abrasion resist- 
ance. No action was taken. 


New A-6C Committee Holds First Meeting 


The SAE A-6C Sub-committee, 
Hydraulic Pumps, Motors and Air 
Compressors, which replaced the old 
A-1 Committee, held their first meet- 
ing on Tuesday, April 27, at the 
Chase Hotel, St. Louis. The SAE 
Aircraft Accessories and Equipment 
Division disbanded Committee A-1 
that had been handling aircraft hy- 
draulic pumps, motors, air compres- 
sors and some fuel system enquip- 
ment and assigned work on the first 
three items to Committee A-6. 

Chairman B. R. Teree of A-6, in 
turn, determined that this work 
should be handled by a sub-commit- 
tee. Harry Cornish, El Segundo 
Division, Douglas Aircraft Co. ac- 
cepted Mr. Teree’s invitation to 
serve as chairman cf the new sub- 
committee. A total of 25 men, rep- 
resenting airframe, engine, pump, 
motor and air compressor manufac- 
turers, are members of the new 
group. 

Work accomplished by Sub-com- 
mittee A-6C at its first meeting was 
divided into two parts, designated 
“old business” and “new business”. 
Under old business the following 
principal points were discussed: 


High Speed Engine Drive Pads for 

Generators and Hydraulic Pumps 
Pratt and Whitney Aircraft re- 

ported that this work is being done 


by Committee AE-1, Joint Aircraft 
Engine and Accessory Installations 
and that A-6C needs take no action 
unless AE-1 requests assistance. 


AND 20000 Sevies Standard Drive 


A representative of Hamilton 
Standard Division stated that a 
speed of 8200 rpm for high speed 
hydraulic pumps was satisfactory; 
this was supported by other pump 
manufacturers. Pratt and Whitney 
remarked that 5000 rpm appears 
the most efficient speed for constant 
speed drives. This difference in the 
8000 rpm generator drive speed and 
the 5000 rpm constant speed drive 
is being studied by Committee AE-1. 


MIL-H-7997 Hydraulic Motors 


A proposed revision (par 4.5.14.5) 
of a paragraph dealing with the 
recalibration of hydraulic motors 
following endurance testing has been 
forwarded to WADC by ASG. The 
change was reported reasonable and 
likely to be given favorable consid- 
eration. 


High Speed Hydraulic Pump 
Specification 

Hamilton Standard Division dis- 
tributed copies of the proposed spec 
for high speed variable delivery hy- 
draulic pumps. Committee members 
reviewed the spec in detail and sev- 
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eral points were agreed upon: (1) 
the scope of the spec is to be limited 
to turbine engine installations; (2) 
capacities of Type 1 and Type 11 
pumps were agreed upon; (3) rat- 
ing was to be changed from 6000 to | 
8000 rpm; and (4) two classes of 
pumps were proposed: (a) those 
with 160 F inlet oil temperature; 
and (b) those with 240 F inlet oil 
temperature. A number of other de- 
tailed points were also studied and 
agreed upon. 


High Temperature Hydraulic 
Pump Specification 
The Sundstrand committee mem- 
ber reported that the draft of this 
spec was as yet in rough form. It is 
based on an inlet oil temperature 
of 350 F for 400 F system tempera- 
tures. The draft will be continued 
and reported at the next meeting. 
Other items discussed were under 
the heading of new business. The 
most important of these were: 


Air Compressor Specifications 

The Walter Kidde member pointed 
out that revisions in existing specs, 
particularly hydraulically driven 
compressor specs MIL-C-8215 and 
8216, are desirable. Several detailed 
suggested changes were considered 
desirable by the committee. A sub- 
committee of representatives of 
Walter Kidde, M. C. Manufacturing 
and the Cornelius Company are to | ey math | | SA 
coordinate the suggested revisions Set fee ‘hit \ ' 
into detailed recommendations for ime opp 
the next meeting. SAE soe 


2\ 
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Constant Displacement High Speed 


Hydraulic Pump Specification How G aK.-INT Ep NAT! ONAL helps 


Work on this proposed spec, sug- 
gested at the last meeting of A-1, ° . . 
wus teh ‘Goa; Sorts Amsstean’s Gilbarco Pumps meter gasoline with 
Downey member is to survey the ‘~~ . ” 
airframe industry and report back | Split, drop accuracy 
i ' 


at the next meeting. 


5000 psi Variable Delivery 


The Gilbarco four-piston positive displacement meter is as 
Hydraulic Pump Specification nearly frictionless as any mechanism can be. You can spin it 
The Denison Company member by blowing your breath into its inlet port. Yet the four piszons 


presented a rough draft of a pro- . o.8 " . 
posed spec for a 5000 psi, variable operate in positive leak-proof contact with the cylinder walls. 


delivery, hydrauiic pump. The chair- | The problem is solved with four leather cup packings, coated 
man asked for the same sponsor to inside to prevent the penetration of the gasoline. The cups 


-onduct a survey and report at the . : , : 
fall meeting. The same aes nnn must not vary in any dimension more than .0025 inch — a real 


ported on difficulties that were en- achievement when working with leather. 
rage ney with a — or ei Meeting required accuracy and scheduled deliveries are two 
eee tel ‘eek diese haaiien “musts” at G&K-INTERNATIONAL. That's why you, like 


3000 psi test circuits. Additional | 

data will be collected for the next Gilbert & Barker Manufacturing Company, can depend upon 
meeting. this source for your packings in modern leather Cups, Flanges, 
Hydraulic Pump Back Pressure U’s, V’s and Oil Seals; and in standard or special synthetic 
Umitetions rubber packings of all types, including O-Rings. 


The Northrop Aircraft member 
reported tests during which back Write for G&K-INTERNATIONAL Catalog and Manvel 201-4. 
pressure of return ports of hy- | 60 pages of up-to-date data including latest JIC and officially 
(64) recommended sizes for all types of packings 


draulic motors reached approximate- 

ly 1500 psi due to surges in system , 
return line circuits. The committee eo | Le 

agreed that such surges could not — | N T E ee ~ ATi © NA L ackings 
be accepted; correction would in- 


volve excessive weight and design FLEATHER —SYNTH ETIC RUBBER 


penalties. It was agreed that the hy- 
draulic system design must accom- GRATON & KNIGHT COMPANY, Worcester, Massachusetts 


plish a satisfactory answer. INTERNATIONAL PACKINGS CORPORATION, Bristol, N. H- 


June, 1954 Circle 49 on Reader Service Card 





Electrol 


Relief Valves 


-_ 


Schematic, above, shows 
typice! instatiction of 
Electret = Relief §=— Vaive 
being weed te by-pos 
excessive fivid pressure. 


Dampening Device Assures 
Quiet . . . Efficient 
Performance 


Designed for use in oil pressure 
systems, Electrol Relief Valves are 
equipped with an Electrol-designed 
dampening device that smothers 
squeal or chatter. They have a crack- 
ing pressure up to 90% of the full 
flow, with a reseating pressure that 
can be held as high as 85% of the 
full flow. 

The Model +523-8 measures 1%” 
x 2” x 5”, has ports tapped %”— 
18 N.P.T., and passes 6 G.P.M.; the 
Model #523-14 measures 2%” x 
3” x8%", has %”—14 N.P.T. ports 
and passes 16 G.P.M. Both units have 
@ pressure range of 100 to 2,100 
P. S. I. Your inquiry will receive 
prompt attention. 
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EXPLOSION-PROOF MOTORS 
. +.» fated up to 150 hp 


Designation: Type SD 

Sizes: 4% to 150 hp 

Design: Designed for protection 
against dirt, moisture, oil and 
chemicals. For service where in- 
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flammable gases, volatile liquids 
or combustible dusts may be 
Both type motors are 
double-enclosed with a built-in 
fan for full ventilation and 
greater heat dissipation. Addi- 
tional features include asbestos 
protected windings to withstand 
high temperatures; stator cover 
plate which can be easily re- 
moved for inspection or clean- 
ing ; solid, dynamically balanced, 
cast aluminum rotor; lubriflush 
bearings for re-lubrication with- 
out disassembly ; and normalized 
castings for permanent machin- 
ing accuracy, 
U. S. Electrical Motors, Inc., 
Los Angeles 54, Cal. 
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HYDRAULIC SERVO 
ACTUATOR 

. + « controlled by 

remote amplifier 

Designation: Model 118A 
Design: Oil powered servo ac- 
tuator is electronically controlled 
by a remotely located, panel 
mounted transmitter amplifier. 
A hermetically sealed, electro- 
mechanical force motor within 
the actuator drives a zero-lapped 
2-way valve. A linear trans- 
former, located concentrically 
within the cylinder rod, reads 
the output position, and feeds 
back the electronic signal, The 


Continued from page 20 


amplifier subtracts this signal 
from one generated by its own 
transformer, amplifies the error 
voltage, and drives the force mo- 
tor in the actuator. 

Specifications : Operating at sup- 
ply pressures of from 100 to 1000 
psi, the servo actuator produces 
a stalled output force of 400 Ib 
and a no load velocity of 5 in/sec 
at 1000 psi. The system has po- 
sitional repeatability of .0005 in 
throughout its | in total stroke, 
and has a maximum output rigid- 
ity of 15,000 Ib/in. The trans- 


mitter amplifier operates directly 
off of a 110 v, 60 eps line. 
Applications: Aircraft facility 
actuator, slide control in certain 
light machine tool applications 
or as a pump stroke or valve 
position control in larger sys- 
tems, where requirements dic- 
tate high output accuracy and 
repeatability. 

Pegasus Laboratories, 

Berkley, Mich. 
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2000 PSI RELIEF VALVES 

. . » light and compact 
Sizes: 1%, and 1% in 
pipe 
Construction: New line of low 
priced relief valves designed for 
pressure control in 2000 psi hy- 
draulic circuits. The valves 
which are light and compact in 


Y%, M, 


APPLIED HYDRAULICS 





Components, tools and equipment designed to 
improve operation of fluid power systems are 


described here . . . for more 


information fill 


in and mail the post card bound in this issue. 


furnished with 
threaded bodies for in-the 


construction, are 
line or 


be 


tee’d connections. May be vented 
or operated by remote control. 
Features: 


regulated by 


Pressure settings are 


adjusting a single 


screw. A removable acorn nut 


covers the pressure screw for 


positive oil seal. Can also be 
valves for vol- 


than their rated 


used as safety 


umes greater 


NEW aut 


3000 PSI 
AIR COMPRESSOR 
AVAILABLE TO 
HYDRAULIC DESIGN 
ENGINEERS 


capacities 
Specifications: Pressure regula- 
tion from 100 to 2000 psi is avail 
able in the “4%, %4, and 1% in 
sizes. Prussure settings from 150 
to 2000 psi are possible in the 
a wider 


than is 


1% size. This is range 


of pressure regulation 
found in any relief valves used 
on present 2000 psi circuits. Re 
change is 


sponse to pressure 


sensitive because of pilot-oper- 
ated design 
The Denison Engineering Company, 
Columbus, Ohio 
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LARGER CHAIN PITCHES 

. « » added to sprocket line 
Designation: Taper-Lock 
Size: Roller chain sprockets in 
bath single and double hub types 


FOR PRESSURIZING HYDRAULIC 
ACCUMULATORS AND AIR RECEIVERS 


Cumbersome and wasteful nitrogen 
bottles no longer restrict applications 
of high pressure pneumatics inthe in- 
dustrial fe id. Where a definite require- 
ment exists the Cornelius Air Com- 
pressor can recompress nitrogen to 
3000 PSI. 

The Cornelius 3 stage Air Cooled 


(o% 
PORTABLE 
AIR COMPRESSORS 


Air Compressor—capacity 2 CFM— 
provides clean air at pressures to 3000 
PSI for pressurizing hydraulic accu- 
mulators, air receivers, and pneumatic 
actuators. Entire assembly Model 
130R 1401, illustrated above, includ- 
ing 1 H.P. heavy-duty AC electric mo- 
tor, weighs only 79 pounds. 


WRITE FOR PRODUCT SHEET NO. 5 


We invite your inquiry and shall be pleased to 
send you complete details. 


THE CORNELIUS COMPANY 


560 39th Ave., N.E. + Minneapolis 21, Minnesota 
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Wieite 


PLASTIC CLOSURI 


—the inexpensive way 


to protect 


valuable parts 


during shipment 


Use them to— 


@ Protect threads 
@ Keep out dirt and moisture 
@ Seal in lubrication or hydraulic fluids 


S.S.White plastic plugs and caps can 
save you thousands of dollars in dam- 
age complaints and rejections — at the 
cost of only a few pennies! Use them to 
cover openings and fittings before ship- 
ment. They're quickly and easily applied 
—and won't shake loose during transit. 
They’re available in both threaded and 
unthreaded types and in a range of sizes 
and styles to meet every need. 


LET US QUOTE YOU ON YOUR REQUIREMENTS 


We can quickly fill your order from 
stock and are prepared to make up spe- 
cial sizes when required. 


GET FULL DETAILS = 


Bulletins P-5203 

and P-5312 have 7 
full information. —~mm. 
Write for free copies. 





Dept. L, 10 EAST eth ST. NEW YORK 16, M, ¥, 
Westere District Office - times Building. Long Beach, Cali, 
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New Products 


“O-RING” TUBE COUPLINGS — Continued 





are now available in an expanded 
| line of stock sizes for No. 120 
ELIMINATES (1% in pitch), No. 140 (1% in 
FLARING, pitch) and No. 160 (2 in pitch) 
: chains. 
VARS AES - Features: All stock sprockets in 
WELDING, ’ ; — —_— eerie the new sizes up to 26 teeth are 
SOLDERING ng | approximately .40 carbon steel 
‘ | and can be flame hardened to 
customer order, Easy installa- 
tion, gripping of both standard 
and normally undersized shafts 
with the firmness of a shrink 
| fit, compactness, safety because 
| of no protruding flanges and re- 
| usable bushings. 


Morse Chain Company, 
Detroit 10, Mich. 
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A HACKSAW AND FILE IS ALL YOU NEED 


Excessive wrench torque is unnecessary for seal does 

not depend upon tightness of the nut. Nut fits loosely on the tube for ease of assembly. 
The higher the pressure the tighter the grip. LENZ FITTINGS are ideal for quick, simple, 
easy to assemble, leak-proof connection — for steel or copper tubing — on air and 


hydraulic tystems. 


0O YOU KNOW ABOUT 
LENZ REDUCER COUPLINGS? 


Reducer vplings ar es for 

Sellen, cin “posable line ‘eluchens at | COMPRESSIBLE LIQUID 

ony } by wv tondard od: . Ty 

—a—m_a |  Ree . «+ for “cushioning 
applications 


Desi ion: Wales C ils 
L E N y C Oo M PA N Y Aasiiaelaas: This new devel: 
Box 1044-A © Dayton 1, Ghio © MI Mi. 79 ment combines the principle of 


; : " " 


DIMENSIONAL CONTROL 


Re liant | , tl 


oe ee: ee amenene she 
TS a me 


---@8*Be* 
ovesssee «© 





liquid compressibility at ultra 

high pressures with lubricity. 

One of the widest uses of com- 

proils is in “cushioning” appli- 

cations. They also have varied 

usage in hydraulic systems, 
Hydra Spring Division, 


Wales-Strippit Corporation, 
North Tonawanda, New York 
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ait. Wis LIMIT SWITCH 
1 9e, to 4% .»+ gives 11 operating 
) sequences 
Designation: Class 9007 Type T 
Construction : Diecast enclosures 
are fully gasketed with neoprene, 
making them watertight, oiltight 
, n and dust tight. Seven types of 
baseplates, as well as threaded 
Reliant Industries hE holes in the side of the diecast 
4947 Firestone Boulevard Casioe box, permit mounting in a vari- 

. Ls 


Bore Dia. Range 


334 it 
° , , ety of positions, 
Features: Easy adjustment of 
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the basic device to obtain eleven 
different contact operating se- 
quences, using only a screw- 
driver 


Applications: For simplified 


stocking, basic switch units and 
lever arms are individually pack- 
aged. Different applications can 
be met by thus selecting the 
proper arm for use with the basic 
switch. 


Squere D Company, 
Milwaukee 12, Wis. 
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SMALL 4-WAY AIR VALVE 
. «+ has only one moving part 


Designation: Comet 

Features: Capable of operating 
at 800 or more cycles per minute. 
The valve is one of the smallest 
4-way, two position direct sole- 
noid operated units. It may be 


mounted directly on welding 
guns, small jigs and fixtures, 
small bench machines and simi 
lar equipment. It has only one 
moving part and can be serviced 
by any maintenance man or by 
the operator since loosening four 
screws permits the removal of 
the cover and disconnects the 
electrical supply to the solenoid 
Taking out three more screws 
allows easy removal and replace- 
ment of the valve body 

Applications: Avaiiable in mani- 
fold, sub-base, plate mounting 


June, 1954 


| 
| 
| 
| 
| 


| 


Announcing the New 
pF-100 Series 


DUDCO 


L-VANE 
DUA PUMP 


COMPLETE HYDRAULIC BALANCE ... the exclusive DUAL- 
VANE Design provides and assures complete balance of all 
hydraulic pressure loads. You get continuous, maintenance-free 
operation with increased efficiency at all pressures. 


INCREASED OUTPUT... machine efficiencies can be increased 
by 2000 psi pump operatioa without change of other standard 
components in the hydraulic system. 


CARTRIDGE CONSTRUCTION ... cll pumping parts that move 
are contained within an easy-to-install cartridge. Pump output 
can be altered by changing cartridge; servicing is simplified 
and machine down-time reduced. 


ECONOMY .. . the low initial cost and the 2000 psi premium 
performance of DUDCO PF-100 Pumps can double the volue of 
your hydraulic dollar. 


Write for DUDCO Bulletin No. DP-302. You'll get the 


facts on the new PF-100 Series Pumps. 


DUDCO DIVISION 


THE NEW YORK AIR BRAKE COMPANY 





TTOS4 EAST MINE MILE ROAD © HAZEL PARK + MICH, 
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| NEW PRODUCTS 


Continued 


\ and inline pipe-tapped body 
HYDRAULIC types. It can be converted to a 
i straightaway or three-way op- 
' ' eration by plugging some of the 
C Y FF | | D | > R S ports. The pressure rating is 250 
psig air and the maximum tem- 
perature is 180 F. The exhaust 

is non-piped. 


Ross Operating Valve Company, 
Detroit, Mich. 
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ELECTRICAL TIMER 
. +. has explosion-proof case 


Features: Setting knob of the 
timer is directly connected to the 
switch operating cam. Thus 
since the unit does not set 
through a clutch, positive switch 
action is provided. All energy 
required to operate the switch is 
built up by the manually setting 
pointer, thereby relieving motor 
Patent Pending and clutch of all drag. The 
switch itself is single-pole, 
double throw, 1000 watt capa- 
city, fully enclosed. The self- 
starting, slow speed motor is of 
the industrial type, synchronous 


° , 
Cut downtime < and completely sealed. No en- 


ergy is required of the clock mo- 


with quick-change ~ to trip the switch at the end 
figs * : ; ot tne preset time 
rod packing cartridge 


* 2.000 P.S.I * ALL-STEEL CONSTRUCTION 
J. l. C. STANDARDS * 11 TYPES OF MOUNTINGS 
COMPACT DESIGN ae © ns @) 1 VAD TO 8 
OPTIONAL ROD SIZES UP-TO-DATE ENGINEERING 


production 


Application: Explosion-proof 
case provides complete protec- 
tion where timing operations are 
required in hazardous locations 
or on dangerous applications. 
THE S-P MFG. CORP Se <7 Can be used to time and control, 
= | any electrically operated equip- 
A Bassett Co ment. 
Zenith Electric Co., 
Chicago 10, Iilinois 
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STRAIGHT LINE STRAINER 

- « » reduces turbulence 
Size: 4, 4%, %, 4. and 1 in pipe 
Design: Eliminates unnecessary 
friction, loss and turbulence, un- 


ion couplings insure quick in- 
stallation and cleaning. The 
large screening area is designed 
for high efficiency and infre- 
quent strainer cleaning. All parts 
are non-corrosive. 

Applications: Protects appli- 
ances, equipment, valves and 
controls, provides clean, uninter- 
rupted flow of water, air or gas. 


industrial Sales Division, 
Hays Manufacturing Co., 
Erie, Pa. 
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SMALL 4-WAY SOLENOID 
VALVE 

. «+ for oil and air 
Designation: V9 Series 
Size: Pipe connections are % in 
NPT, electrical outlet is 4% in 
NPT 
Design: Packless, frictionless 
construction and fast depend- 
able operation through millions 
of cycles. Direct acting, spring- 
loaded design assures positive 
action and bubble-tight shut-off 
at all ports. 
Construction: Bodies are made 


of die-cast zinc, internal parts are 
made of stainless steel. The 
NEMA class coil is varnish-im- 
pregnated and highly resistant 
to moisture. 

Features: Valves are leakproof, 
suitable for air, hydraulic oils 
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(FIT ROTATES 


Pumps, fluid transfers, flexible joints, hydraulic motors, hydraulic 
actuating devices . . . these and countless other products depend on 
Sealol for their maintenance-free performance. Sealol Balanced Pres- 
sure Seals are usually one of the smallest components in the equipment 
they serve .. . yet what a difference Sealol Seals make in opercting 
efficiency! 

Sealol Seals are handling pressures up to 1500 psi, rubbing speeds 
to 15,000 FPM, operating temperatures to 500° F. The Sealol balanced 
pressure principle insures close control of face pressure at the point 
of sealing — resulting in low friction, iow torque, minimum heat, and 
low power loss. Sealol performance improves product performance 
... and reduces product maintenance. 

Let’s talk it over. Send for NEW Bulletin 7 giving complete details 
on Sealol Balanced Pressure Seals — or write giving details on your 
problem for engineering recommendations. Sealol 
Corporation, 9 Willard Avenue, Providence 5, R. |. 

- ° 


Chicago * Cleveland * Houston * Los Angeles * Philodelphia 
Tulsa * Montreal, Canada * Flexibox, Lid., Manchester, Eng. 





BALANCED PRESSURE SEAL 
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Here is Hoze-lok showing the type for medium-pressure, rubber- 
covered, single-wire braid hose. Hore-loh has a unique socket 
recess to provide greater gripping. It is re-wsable . . . easy to assem- 


S.A.E. Standards for hydraulic hose and fittings are fully met by 
new Varker Hoxe-lok fittings. See pages 725 and 730 of your S$.A.E. 
Handbook, Or, simply mail the coupon for the reprint shown above. 


106 


Announcing 


ble. End of the socket is streamlined with no abrupt corners 
to cut assembler’s hands. See how Hoze-/ok fittings have a 
neat appearance in harmony with modern-design machinery. 


ae. 


3 styles for cotton-covered or rubber-covered, single- 
wire braid hose in medium-pressure service; for rubber- 
covered, double-wire braid hose in high-pressure service. 
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Parker Hoze-lok Fittings 


For better performance ... easier make-up 
... greater re-usability and economy 





Look at these unique features of Parker's new Hoze-lok fittings and hose 
assemblies for medium and high-pressure hydraulic service: 

Hoze-lok fittings offer longer trouble-free service. They have an unusually 
large gripping area because of their deep socket recesses. They won't pull out. 

These new fittings conform to both S.A.E. Hydraulic Hose and Fitting 
Standards and the hose fitting specifications of J. I. C. Hydraulic Standards, 

Parker Hoze-lok fittings make up easier . . . save time and temper of 
assemblers. Socket thread is larger than braid diameter, making it easier to 
insert the hose end into the socket. Contour of the socket provides greater 
wrench clearance at hex of nipple. Also, this easier make-up simplifies fluid 
handling for mock-ups or for testing purposes . . . saving expensive engineer- 
ing time. 

Greater re-usability of Hoze-/ok fittings cuts costs in these ways: Parts of old 
hose lines can be salvaged, fiztings detached and removed. You don't have to 
carry such a large inventory. A small stock of bulk hose and Hoze-/ok fittings 
takes care of most requirements. 

Hoze-lok fittings are now available for both medium and high-pressure hose. 
Also, these new fittings are augmented by a wide range of Triple-lok (tube 
fitting) connecting adapters. Mail the coupon for Catalog No. 4400 and ask 
for name of nearest Hoze-/ok distributor. 


Tupe AND Hose Fittincs Division 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


Po rker 


Hydraulic and fluid 
system components 


TUBE AND HOSE FITTINGS DIVISION 
The Parker Appliance Company 
Section 405.F 

17325 Euclid Avenue 

Cleveland 12, Ohie 


(_] Please send Hoze-lok Catalog No 4400. 


["] Reprint of SA.E. Standards for Hydruulic 
Hose and Fittings, Bulletin No. 4405 B1. 


a 
COMPANY ___ 








CITY STATE —_ 





What other Parker products for hydraulic and fluid Mail this coupon for catalog of complete information about 
systems interest you? Triple-/ok flare tube fittings? Ferulok new Parker Hoze-lok fittings. If you'd like to know more about 
flareless tube fittings? Hydraulic control valves? O-rings? other Parker products, please contact Parker for prompt details. 
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Continued 


STRATOFLEX Precision Elbow Hose Fit- and other common media and 
will operate in any position. Can 
control one double-acting cylin- 
fittings, end flexible hose assem- 10 single-actin evlin- 
bites, specify steavorsens |.¢°r OF two single-acting Cc; 

ders. 176 standard variations of 
capacities, metering and types 

PRECISION Foye samy Marre Pg. 
make these valves suitable for 


E L B © W , ms numerous applications. 
HOSE FITTINGS be MShineer Chock Compeny, 





New Sritain, Conn. 
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SUB-BASE MOUNTED 
CRESCENT VALVES 
. +. easily replaced 


Features: On production equip- 
ment, where maintenance down 
time is costly, this valve can be 


STRATO 7 TN WORTH, TEXAS 
BRANCHES: +“ P. O. BOX 10398 
ATLANTA « CHICAGO e« CE HOUSTON « KANSAS CITY 

LOS ANGELES + MINNEAPOLIS +» NEW YORK + TULSA 
IN CANADA: STRATOFPLEX OF CANADA, INC.—TORONTO 18, ONTARIO 


replaced in a matter of seconds. 
By loosening three holding bolts, 
the entire valve body can be re- 
moved and replaced by a new 
one. The sub-base remains un- 
disturbed as a permanent part of 
on a d Aya the piping. The valves are of the 

* Quickly-installed ) a eae Cesdeuna design, pilot operated 

* Double-Life Cushions \ I |. JN, J 4s solenoid controlled 4-way valves, 


. Permanently Non- 7 | for air, light oil and water. Pres- 
Lubricating ; A Uae KOO OR ae Rane sures to 150 psi. 


eet 
e Lovejoy’s uncomplicated . | J l P j 7 a 
design permits easy, ; pant ¥ “ 


quick installation or re- 4 Circle 168 on Reader Service Card 


moval. Load cushions 





are in plain sight at all 


times for rapid inspection and can be removed without tearing down MANUAL SHUT-OFF VALVE 
the coupling. , 

One-half the cushions act as idlers during operation, except on re- ++» hes positive seal 
versing loads. In non-reversing operations, the cushions can be reversed 

to double their service life. Designation : 900 Series 


Lovejcy Couplings never require lubrication . : te? ey 
Lovejoy manufactures a complete range of flexible couplings from | Design: In principle the valve 1S 
fractional to over 800 hp. Get full information on this “maintenance- two valves. The shut-off section, 
free” line, including catalog with complete specifications and operating employing an “O” ring, is drawn 
ities, . “ 
oe ‘ back into the throttling section 


when the valve is opened, both 


iu LOVEJOV FLEXIBLE COUPLING CO. SER ae 


4837 W. LAKE ST., CHICAGO 44, ILLINOIS abrupt change in direction of 
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flow takes place within the valve, 
assuring very low pressure drop 
even when pressure or flow rate 


is high. Rated at 0-3000 psi these 

valves can be used in either hy- 

draulic or pneumatic service and 

operate smoothly and easily up 

to their full rated capacity. 
James-Pond-Ciark 
Pasadena 8, Cal. 
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HYDRAULIC RAM 
. . » Ils hand operated 


Designation: Anco 
Design: The unit can be oper- 
ated in any position and has a 


capacity of 2000 Ibs. The com- 
plete unit consists of two 17 in 
rams, one hand pump, and a one 
quart capacity Any 
size and capacity unit can be 
made to suit requirements. 


reservoir. 


Anco Screw Producis, 
East Detroit, Mich. 
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SELF LOCKING NUT 
. » » for hot-spot applications 


Designation: Flexloc 

Size: Seven standard sizes with 
diameters ranging from No. 10 
through 9/16 in. Threads are 
National Fine series 

Design: Machined from AMS 
5642 stainless steel, are heat and 
and retain 


corrosion resistant 
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full locking strength at elevated 
temperatures. They are silver 


™ 


plated to eliminate galling and 
seizure of threads. Under test 
they conform to military specifi- 


cations MIL-N-7873. The one 
piece all metal locking nuts are 
stop nuts as well, they lock in 
place at any point along the bolt 
o1 stud, whether seated or not. 

Features: Capable of withstand- 
ing the heat in tail cone of a gas 
turbine, the locknuts are also de- 
signed for such hot-spot applica- 
tions as exhaust manifold sys- 
tems, furnaces and firewall as- 
semblies. 


Standard Pressed Steel Co., 
Jenkintown, Pa. 
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Superior Announces New SAE Hydraulic 
Low-Carbon Steel Tubing 


Practically Eliminates Tubing Failure 


in Critical Hydraulic Systems 


Newest product to brighten the eyes of 
hydraulic engineers and designers is a 
low-carbon steel tubing that practically 
eliminates tube failure in hydraulic 
systems. 


Detail 


Carbon 
Manganese 
Phosphorus 
Sulphur 
Physicals: 
Ultimate 


Yieid 


JIC specifications were a long step in 
this direction. Superior’s SAE hydraulic 
tubing goes even further. 100% hydro- 
Static testing is at pressures which raise 
the fibre stress to 15,000 psi—in many 
sizes well above the 1,000 psi minimum 
required by these specifications. This 
contributes to greater safety at higher 
work and surge pressures. Also, we aim 
for a carbon content of .12% maximum, 
for ease of bending and flaring. Tube 
billets are made under special melting 
practice to insure a NON-AGING type 
of tubing with low yield strength and 
high elongation. 


Elong. 2” 
a)%" 0.0. x .035” 
wall and over 
b)Under 4%” 0.D. 
x 035” wall 


Misc. Tests 
Flare 


Flattening 
If you use hydraulic tubing—and if Nysrostatic 
you want exact analysis, outstanding 
fabricating ease, and minutely accurate 
dimensions—specify Superior. Send for 
Catalog Section 30 and name of your 
nearest Superior distributor. Superior 
Tube Company, 2030 Germantown 
Ave., Norristown, Pa. 


Corrosion 
Protection 





COMPARISON OF SPECIFICATIONS 
Seamiess Low-Carbon Steel Tubing 


55,000 psi 
max. 


25,000/ 
45,000 psi 


40% min. 
30% min. 


35% min. 
30% min. 


4” section expanded 
over mandrel having 
a 60° angle until in- 
side diameter is in- 
creased 30% 

3” section flattened to 
3 x wall thickness 
Not less than 

1,000 Ibs. pressure 
The corrosion pre- 
ventive oi! used shall 
be such that after ex- 
tended storage peri- 
ods it can readily be 
removed with an al- 
kaline cleaning solu- 
tion or Stoddard 





Syoervrir lade 





THE BIG NAME IN SMALL TUBING 

















All Analyses .010” to %" 0.D. 














Certain Analyses in light walis up to 244 0.D 
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Partial plan of complex hydraulic systems 
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APPLIED HYDRAULICS Magazine reports the spring meeting of the 


National Fluid Power Association 


HE National Fluid Power As- 
"ll wachen held their annual 
meeting at Edgewater Gulf Hotel, 
Edgewater Park, Mississippi on 
April 5, 6 and 7. A total registra- 
tion of nearly 100 representatives 
of member and prospective member 
companies attended. While a con- 
siderable part of the sessions was 
devoted to reports by standing and 
product committees, the 
general concensus was that the meet- 
ing represented a definite advance 
in the development of a strong gen- 
eral program for the Association. 
Several of the product section re- 
ports indicated that a remarkably 
good beginning has been made. 

On the Sth, meetings were con- 
fined to morning meetings of the 
Executive Committee and informal 
meetings of committees. 

Morning and afternoon sessions 
were held on the 6th and 7th. After 
Chairman John Hanna's introduc- 
tory remarks at the morning meet- 
ing on the 6th and the announce- 
ment of the Executive Committee's 
committee appointments, reports 
were made by officers and chairmen 
of the standing committees. E. G. 
Peterson made his treasurer's re- 
port, indicating tha. the Association 
was in a sound position. J. J, Pip- 
penger reported for the Executive 
Committee on ch inges recommend- 
ed in the Constitution and By-laws. 
FE. E. Yaggy, Ji. reported on the 
Rules Committee. J. A. Marsh gave 
the Nominating Committee report. 
The new slate of officers, reported 
below, were selected. The Executive 


sections 


Officers and directors elected at the spring meeting. Seated, left to 


right: E. E. Yaggy, Jr., President, Gerotor May Corp., Director; L. S. 
Barksdale, President, Barksdale Valves, Director; W. J. Donnelly, 
Works Manager, The Tomkins-Johnson Co., Director; Ben N. Ashton, 
President, Electrol, Inc., President; John J. Pippenger, Vice President, 
Double A. Products Co., Director; Barrett Rogers, Executive Secretary ; 
0. Wendell Macy, Saies Manager, Hydraulic Power Div., Hydraulic 
Press Manufacturing Co., Second Vice President; Standing, left to 
right: R. J. Murphy, Manager Technical Service, Hydreco Div. The 
New York Aix Brake Co., Director; John A. Marsh, Sales Manager, 
Rivett Lathe & Grinder, Inc., Director; L. R. Burger, Sales Manager, 
Logansport Machine Co., Inc., Director; B. R. Teree, Chief Engineer, 
Aeronautical Div. The Weatherhead Co., Director; John E. Erskine, 
Executive Vice President, Racine Hydraulics & Machinery, Inc., First 
Viee President and Elwood G. Peterson, President, Hannifin Corp., 


Treasurer. 


Secretary Barrett Rogers reported a 
total of 58 members and 6 applica- 
tions. 

After luncheon at which George 
A. Giese, Vice President, Dun & 
Bradstreet, Inc., spoke on “Business 
Trends”, the afternoon sessions, pre- 
sided over by Vice Chairmaa John 
E. Erskine, heard reports of the 
standing committees and of the Ed- 
ucational and Government Relations 
Committees. Ernst Wiedmann, 
chairman, Terms & Graphic Sym- 
bols Committee, distributed copies 
of the tentative Glossary of Terms 
for Fluid Power and reported on 


the soon-to-be-released ASA Draft- 
ing Standards. O. Wendall Macy, 
chairman, Uniform Ratings Com- 
mittee, announced the breakdown 
of this committee into five working 
groups, General Rating Problems, 
Pumps and Fluid Motors, Cylinders, 
Valves and Related Components. 
B. F. Quintilian, chairman, Defined 
Projects Committee, outlined the 
first preject on Fire Resistent 
Fluids, which will be directed pri- 
marily to collecting pump experi- 
ence among Association members. 
Frank Flick, chairman, Design 
Standards Committee, outlined the 
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Use Celanese’ 


LINDOL HF 


the flame-resistant hydraulic fluid 
PROVED IN 10 YEARS OF DIE-CASTING APPLICATIONS 


e low pour point 
® non-corrosive 
e excellent lubricant 


e chemically stable 
e non-volatile 
e odorless 


Lindol HF—with over i0 years of on-the-job experience — pro- 
vides an extra margin of safety for operators of hydraulically- 
activated machines. More and more plant managers today depend 
on Lindol HF to minimize the hazards of line breaks, leakage 
caused by vibration, and other mechanical failure. 


Developed by Celanese, pioneer in flame-resistant fluids, lubri- 
cants, and additives, Lindol HF remains stable at the highest 
temperatures. Ir is unaffected by customary thermal and mechan- 
ical stresses .. . yields a0 obnoxious fumes since it contains no 
chlorine, nitrogen or inorganic salts. 


Only minor adjustments, at most, are needed for immediate 
switchover to Lindol HF —in die-casting equipment, couplings, 
rams, presses, welding or riveting machines. Write for detailed 
bulletin. 


Celanese Corporation of America 
Chemical Division, Dept. 588-F 
180 Madison Avenue, New York 16, N. Y. 


June, 1954 





CELANESE* LINDOL* HF 


Appeorance .. . *@ 2), * eee 
Specific Gravity 20/20° C , . 1160+ .008 
Boiling Range @ 10 mm. Hg.°C. . . . . « 255-295 
Volatility, 6 hrs. @ 100°C, % max. . . . «. « « . O) 
Flash Point, °F Tag opencup . . . . . . » 440-465 
Fire Point °F Cleveland opencup. . .. . 685 
Auto Ignition Temperature, °F. . . «+ » over 1100 
Viscosity Range, Seconds Saybolt Universal 25°C . 240-325 
Pour Point, °C ye ea 8 . —25 to —30 
Woelemt, Be.fecl.@ 20°C. . + « 0 6 #6 ee Oe 


*Reg. U.S. Pat. Off. 
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@ Sines 1926 «© t@ the appilcation, 


design and = manutacture — pumeps, 
separators, hydraulic scessser ies. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


af ye 
TT Je 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl’s patented, automet- 
le, force-feed lubrication 
and flushing system makes 
these direct-drive, high- 
capacity pumps idea! for 
the special requirements of 
bottle-filling machinery. 


Air-cooled design—or 
water-cooled models for 
heavier duty. 


Class 21 roller-action 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blede de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
clencies and is designed 
for applications requiring 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 
mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up te 10 
efm—to produce oil-free 
discharge air and alto con- 
serve the lubricating oil. 


1289, fer oe a, 
end for A-1523 for the we- 
ter-cooled models. 


PARAISSL 
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National Fiuid Power Association 





progress made in various compo- 
nent subcommittees to date. 

Clifton N. Lovenberg, reporting 
for the Education Committee in the 
absence of chairman Frank X. Cas- 
cone, detailed the initial work done 
on a bibliography at Brown Uni- 
versity. He also read the minuates 
of the January 19th Detroit meeting 
of the Educationai Committee. L. E. 
Shea, in the absence of chairman 
J. G. Jones, made a brief report on 
the Government Relations Commit- 
tee. 

At the morning session on the 
7th, Mrs. Hymen Ledeen gave a 
very interesting paper on “Use 
Taxes”, discussing the difficulties of 
both manufacturers and distribu- 
tors in complying with divergent 
state laws. Most of the morning was 
taken up with separate Product Sec- 
tion meetings. Four meetings were 
held: Pump Section; Cylinder See- 
Valve Section and Related 
Components Section. 

Dean Robert W. French of Tu- 
lane University spoke at the lun- 
cheon on “Industrial Development 
and Markets of the Deep South”. 


At the closing afternoon session it 


tion; 


Ben N. Ashton, President, 
National Fluid Power Association 


was announced that the fall meeting 
would be held at the Hotel Commo- 
dore, New York City, on September 
7, 8 and 9. The officers for the com- 
ing year are: Ben N. Ashton, Presi- 
dent; John E. Erskine, First Vice 
President; O. Wendell Macy, Sec- 
ond Vice President; E. G. Peterson, 
Treasurer. L. 5S. Barksdale, L. H. 
Schuette and R. R. Teree were elec- 
ted to three year terms as Directors 
and R. J. Murphy was elected to a 
two year term. 


Members and guests at the National 
Fluid Power Association annual meeting. 
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DIRECT 
HYDRAULICS 
IN HEAVY 


INDUSTRY, 


HYDRAULIC 
POWER AT THE 
FINGER TIP 


_— | ee 
mm. hii) 


ap aysiu’ 


Direct hydraulic power systems, powered by 
Electraulic High Speed Pumps, seve money 
in the Shipyard — immune to frost — inde- 
pendent units not effected by demand of 
adjoining machines—any desired pressure im- 
mediately available—great economy of power 
and maintenance. The Electraulic All-Hy- 
draulic Control System gives hydraulic pres- 
sure by finger-tip control, without solenoids. 


The Plate Edge Planing Machine is il- 
lastrated by courtesy of Hegh Smith 
(Possil) Ltd. 





DIRECT HYDRAULIC SYSTEM 





TOWLER BROTHERS (PATENTS) LTD., RODLEY, Nr. LEEDS, ENGLAND 
Sole Agents: U.S.A. and CANADA:— MACMILLIN ENGINEERING CORPORATION 


2125 HOWARD STREET, CHICAGO 45, ILL. ° AMbassador 2-119! 
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A Beginner’s Course in Basic Pneumatics 


Section Ill Power and Working Elements 


Air Valves 


Part 8 
Diaphragm Valves 


Ta diaphragm was one of the earliest developed 


means of operating valves. The diaphragm is used 
both as a basic operating means and as an auxiliary 
valve mechanism where the flat disc principle for 
short movement can be used to advantage. The dia- 
phragm has given designers of air valves a wide 
range of possibilities in different constructions for 

valve functions. 
A diaphragm in itself may be metallic or an elastic 


material in the rubber family. Either class of material 
lends itself to the flat disc principle for short move- 
ment. 

To illustrate a principle where the molded dia- 
phragm of elastic material serves as a valve mechan- 
ism in itself, see Figure 1. This is a true on-and-off 
valve providing a three way principle of operation. 
This valve is cxtensively used in industry and has 
found great favor with those who like simplicity. 


Fig. 1. THE MOLDED DIA- 
PHRAGM in this hand oper- 
ated on-and-off, 3-way valve 
serves as the basic valve mech- 
anism. 


Fig. 2. AN ON-OFF AIR valve 
with adjustments for travel 
ta give a selection of radial 
directions for the handle op- 
eration provides large capec- 
ity with fast operation. The 
combination of poppet and 
diaphragm gives large flow 
with relatively small valve 
movement. 


APPLIED HYDRAULICS 





Au Pathon Hydraulic Cylinders 
Series RH 2000 P.S.I. or QH 1000 
P.S.I. are designed to provide 


maximum strength and fatigue life HYDRAULIC CYLINDERS 


in a minimum of mounting space. 
The use of a single screw thread to 
attach the head to the body of the 
cylinder assures smallness in phy- 
sical size and at the same time gives 
low stress concentration through- 
out the barrel to head attaching 
area with a resultant plus factor 
for shock loading. Your Pathon 
Hydraulic Cylinders are more 
compact, stronger and yet require 
less maintenance. 


You get 
EXTREME COMPACTNESS © 
EXCEPTIONAL PERFORMANCE 


A MAXIMUM of operational ; athon 


efficiency in minimum space is HYDRAULIC VALVES 


characteristic of Pathon Series 
H4W Hydraulic remotely oper- 
ated directional control valves. 
They are easy to install, conveni- 
ent and inexpensive to use, and 
require an absolute minimum of 
maintenance attention. 

Write us today for your Pathon 
Oil Hydraulic Cylinder and Valve 
Bulletin No. 22. 


3823 Pacific Avenue Cincinnati 12, Ohio 


June, 1954 Circle 9! on Reader Service Card 





Pneumatic Diaphragm Valves 





Figure 2 illustrates a similar structure but with re- 
finements of adjustments that gives a choice of dif- 
ferent radial directions for the handle operation. This 
type of valve provides large capacity with fast oper- 
ation. The outstanding feature of such a structure 
is its small size and simplicity with the advantages of 
a poppet valve mechanism to provide large flow capac- 
ities with relatively small movement of the valve itself. 


Use of Molded Diaphragm 


In addition to being a valve mechanism, the molded 
diaphragm has many other uses. One of these is to 
act as the control means of a piston which operates 
the valve mechanism, This construction is shown in 
Figure 3. The outstanding advantage in this usage is 
that no leakage is encountered, as is normally associ- 
ated with a moving piston, making it practical to use 
the structure for timing objectives in a control circuit. 
The structure shown in Figure 3 is unique with re- 
spect to its valve mechanism in that either normally 
open or normally closed operation can be obtained 
merely by the choice of pipe connection. In addition, 
this type of construction also lends itself to pilot pres- 
sure on the underside of the diaphragm to counteract 
the pilot pressure above it. 

The diaphragm has another broad usage in which 
might be termed the “pressure control field”. Figure 4 
shows a manually operated valve in which a diaphragm 
is used with a valve mechanism in such a way as to 
produce an outlet consistent with handle position. It 
is, in effect, a servomechanism within itself and has the 
ability to be self-compensating for leakage or temper- 
ature change. In use, the valve mechanism operates to 
pass a predetermined air pressure to an objective; this 
air pressure is maintained when the original objective 
has been reached. 

The ball form of valve (Figure 4) is a variation of 
the poppet valve. This type has the quality of being 
self-centering, an advantage in holding leakage to a 
minimum even with the misalignment inherent with 
a floating diaphragm. The ball arrangement also has 
the tendency of being somewhat self-cleaning. In op- 
eration the exhaust valve closes before the inlet valve 
opens in a series action with practically no lap in 
between. 


Pressure Control Relays 

The pressure control principle in this type of valve 
provides the means to control positioning devices and 
the ability to control the intensity of an engagement of 
such devices as clutches, Further, it provides a simple 
means for the control of forces which blend well with 
the fields of tension control. 

With the valve just discussed, which may be identi- 
fied as a sender, it is often necessary to use a pres- 
sure control type of relay to repeat the action of the 
sender where greater capacities are desired. Further- 
more, it may be desirable to use a relay valve where 
long distances are involved and large pipe sizes are un- 
desirable. Again, faster action can be obtained in long 
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Fig. 3. A MOLDED DIAPHRAGM is used here to control 
a valve piston. This type of valve can he operated nor- 
mally closed or normally open by a choice of pipe con- 
pection, The leak-proof construction makes this design 
desirable for accurate sequencing in a control circuit. 
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Fig. 4. THE DIAPHRAGM in this manually operated 
pressure control air valve provides an outlet pressure 
consistent with handle position. The diaphragm, in 
combination with the valves, acts as a servomechanism, 
being self compensating for leakage or temperature 
change. 


distances when relays are introduced between the 
sender and receiver. Figure 5 illustrates a diaphragm 
type of valve which is called a relay. Its function is to 
always repeat whatever pressure is imposed upon its 
control portion. In this case, a unique application is 
shown of the poppet type valve mechanism. The valves 
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. . « this is the final article of 
this series. Basic Pneumatics 
will be reprinted as a book .. . 


are so constructed that the areas exposed to pressure 
are substantially balanced so that very little force is 
required to operate them. This makes it possible to 
obtain very close control of delivery pressure in re- 
sponse to the signal pressure on the diaphragm. 

In operation, whenever a specific or signal air pres- 
sure is imposed upon the top of the diaphragm, the 
diaphragm with its attached piston arrangement moves 
down to close the exhaust valve and open the supply 
valve. Air then passes on to the receiving device and 
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Fig. 5. THE DIAPHRAGM in this pressure control type 
of relay operates with very little force as areas exposed 
to pressure are substantially balanced. Very close control 
of delivery pressure in response to signal pressure on 
the diaphragm is obtained. 


at the same time to the underside of the diaphragm. 
When the pressure of the diaphragm is substantially 
equal te that above it, the supply valve closes. If the 
signal pressure were reduced on the control diaphragm, 
the exhaust valve would open and the pressure to the 
receiving device and also to the underside of the dia- 
phragm would be reduced until the diaphragm was 
again in balance. It will be obvious that the relay has 
the same property of compensating leakage and tem- 
perature change as the control valve (Figure 5) 
noted above. 

It should be remembered, however, that the relay 
valve repeats signal pressure, while the control valve 
(Figure 3) is intended to be used as an on-an-off 
control. 

The most common use for the metal diaphragm is 
illustrated in Figure 6 where it is used in a pressure 


We are indebted to F. S. Whaley, Industrial Products 
Division, Westinghouse Air Brake Company in the 
preparation of this article. Illustrations are published 
through the courtesy of the Westinghouse Air Brake 


Company. 


June, 1954 


Fig. 6. A METAL diaphragm is often used as in this 
pressure reducing valve where the inherent advantages 
of the short, fast diaphragm movement contribute to a 
compact envelope design. 


reducing valve. The diaphragm operates a poppet type 
valve mechanism. The advantages of short, fast move- 
ment and compactness of design are clearly illustrated. 

An interesting variation for a pressure reducing 
valve uses an accordian type metallic diaphragm. A 
cross section view of this valve is shown in Figure 7. 
A diaphragm of this design was selected to provide 
the movement required for a valve mechanism in the 
smallest dimensions. The valve also had a requirement 
of considerable movement and low force. This is a 
type of valve used on railways as a part of the brake 
system and is identified as a feed valve, this term 
being historic in this field. 


Fig. 7. THE ACCORDIAN type metallic diaphragm is 
shown in a feed valve, a modern version, pioneered for 
railway brake systems. This type is well adapted to a 
valve that requires considerable movement and low force 
and high capacity. 











USEFUL LITERATURE 


HYDRAULIC POWER EQUIPMENT ... is 
shown pictorially in a 4 page bulletin released by 
The Hydraulic Press Mig. Co. The bulletin lists 
many different types of hydraulic presses and 
machines made by the company. Included are 
pumps, motors, cylinders, valves, power units and 
accessories. Types of presses and machines in- 
cluded in the bulletin are plastics injection mold- 
ing machines, die casting machines bending 
presses, metal working presses and many others. 
Ask for bulletin No. 5401. 
Circle 215 on Reader Service Card 


You'll find many valuable production 
and design ideas in publications de- 
scribed here . . . copies will be 
sent yeu free without obligation 





Continued from page 40 


with their specifications and mountings are also 
illustrated. The cylinders shown were built on 
order. They are available for 1500 psi and 3000 psi 
in sizes from 1% in to 8 in bore and up to 156 
in stroke. 

Circle 216 on Reader Service Card 


TUBING STEEL ... for elevated temperature 
and pressure applications is described in a tech- 
nical data card 151, released by The Babcock & 
Wilcox Co. One of the alloy tubing steels used 
in elevated temperature service discussed is Cro- 


loy 9M (8 to 10% chromium, 1% molybdenum). 
This steel has wide applications in high tem- 
perature service where high corrosion resistance 
is desirable. Included in the bulletin are data on 
mechanical and physical properties, bending, 
welding and heat treatment. 
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HYDRAULIC CYLINDERS .. . Custom built 
to serve any industry are described in a 4 page 
bulletin prepared by Benton Harbor Engineering 
Works, Inc. Numerous illustrations are given of 
special applications and many of the cylinders 


PRODUCE 


A.N.D. 10050 


PORT CONTOURS 


3 TIMES 
FASTER! 


DEPENDABLE 


The new Sonnet Port Contour 
Cutter all five oper- 
ations in one pass! 

Chamfering, counterboring, 
radiusing, countersinking, 
spot facing...all five are 
necessary to produce the 
A.N.D. 10050 port contour 
or connecting hole. Now, 
with Sonnet’s new four- 
fluted, special-purpose con- 
tour cutter, all five opera- 
tions can be completed with 
a single pass, reducing job 
time as much as two-thirds! 
new cutter is made 
from alloy steel and hard- 
enea for toughness. Car- 
bide a = all four Capes 

assure ger cuttin 
Write for and smoother finish. Avail- 
descriptive literature able in all sizes with inte- 

and prices today gral or replaceable pilots. 


pune 


TOOL AND MFG. CO. 











CAN'T STICK OPEN 


due to dirt in the oil. 


STR OWN G — Burst Pres- 
sure over 10,000 P. S. |. 

















© YM, %, v% and % Pipe Sizes 
e@ For Oil at Pressures To 3,000 P. S. I. 


Write for complete dota and specifications. 


luid 
ontrols, ine 
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Manufacturers of Hydraviic Valves and Devices 


Relief Valves * Check Valves * Restrictor Valves 
Needle Valves * Pilot Check Valves * Clamping Valves 
Smoll Spring Looded Accumulators * Special Valves 








1264 N. CENTER STREET © MENTOR, OHIO 
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EQUIPMENT LASTS LONGER 
-»-PERFORMS BETTER... 
when the 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER because... 





A New Series 


MANUALLY. OPERATED 
3-Way &4 Way PILOT VALVES 


Small-Rugged-Low Cost 


The Aridifier's patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . an 

drains off these troublemakers before they 


For controlling the operation of small 
Air Cylinders to 3” dia. and Master 
Valves of any size and type. 


can damage tools and equipment. 
PERFORMS BETTER because... @ * - 
The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter . . . as- 
sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
operations. 

Easily installed, the Aridifier maintains itself. 10 
models. Capacity range; 7 CFM te 17,000 CFM. 


LEVER OPERATED 
VALVE 
Lever is instantly reversible 


180° for either direction of 
operation. 


3-Way available normally 
open or normally closed. 


learn HOW the Aridifier 
scrubs with ao patented cen- 
trifugal-boffle action. 


Write for This Catelog 


_ Loan ENGINEERING CO. 
4920 W. Lewrence Ave., Chicago 30, Ill. 


ROLLER CAM 
OPERATED VALVE 
Roller cam is instantly re- 


versible 180° for either 
direction of cam travel. 


3-Way available normal- 
ly open or normally 


POWERMATIC closed. 


AIR HYDRAULIC 
Valves in this series can be furnished for 
PUMPS Stud or Palm Button manual 





pianos pesca : they are also available for solenoid 
; 25.000 « ; 2 — ‘ control. 


, 


* » 
SOLENOID OPERATED 
3-Way 4-Way 
PILOT OPERATED 
VALVES 





The air operated Powermatic hy- 
draulic pump is engineered for 
continuous service at maximum 
capacity without overheating or 
overloading. Provides positive vari ¢ : 1/4" = 3/8” 
able pressure control. Streamlined , 

—@0 protruding parts to catch or 1/2” - 3/4" 
damage. Hundreds of uses—oper- fa sizes 
ating rams, jacks, pipe benders. 
presses, hydraulic body and frame #7 
straighteners, lab testiug, etc. 
Send for catalog. 


Write today for Bulletin 


Automatic Valve Co. 


37419 GRAND RIVER AVE. 
FARMINGTON, MICHIGAN 


Distributors Inquiries Invited 





POWERMATIC SALES CO. 


258 KENMORE BLVD. « AK RON 1. OHIO 
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Unlimited Mounting | 
Possibilities 


... With these pumps for 
pressures up to 500 psi 


When movating 
pumps, foot posi- 
tion may be varied 
in reletion to ports 
et 90° steges 
through @ com 
plete circle. 


Yeu can meet practically any mounting requirement 
with pumps in the Brown & Sharpe 500 Series. Compact 
flanged stand and separate foot-type bracket make instal- 
lation easy in any position ... allow quick adaptation for 
duplex and motor-drive units. Suction and discharge 
ports on both sides and ends of pumps facilitate piping. 
In addition, you get such top-performance features as 
quiet-running hardened gears, long-lived needle bearings 
and mechanical sealing . . . for positive, trouble-free 
service. Write for New 70-page Pump Catalog 35P. 
Brown & Sharpe Mfg. Co., Providence 1, R. L, U.S.A. 


BUY THROUGH YOUR 
LOCAL DISTRIBUTOR 


Brown & Sharpe 
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Continued 


PLASTIC HOSE Resistoflex Corp. an- 
nounces the release of a 4 page bulletin on the 
company’s new plastic hose made from Teflon 
and engineered to withstand highly corrosive 
fluids from temperatures of -100 F to 450 F. The 
test results, sizes and construction features are 
described. 
Circle 218 on Reader Service Card 


TAPER-LOCK SPROCKETS. ... A condensed 
supplement to the 16 page bulletin is now available 
from Dodge Mfg. Corp. The supplement contains 
up-to-date sizes, weights, dimensions and list 
prices of the extended line of sprockets and roller 
chains. The extension of the sprocket sizes now 
includes the 1% in, 14% in and 2 in pitch. 
Circle 219 on Reader Service Card 


COMPAR-A-FRAME ..... chart produced by 
Reliance Electric & Engineering Co. has been 
designed to aid engineers and designers to quickly 
compare the old and new NEMA a-c frame as- 
signment standards. The purpose of the chart is 
to eliminate any possible confusion over old and 





Solve Sludge Problem 
with Nicholson's 


New AIR TRAPS 


. 


With the introduction of an exclusive new oil-eliminat- 
ing feature that prevents build-up of scum and sludge, 
Nicholson air traps now enable you to enjoy the advan- 
tages of the positive intermittent action of a float- 
operated air trap without the common problem of oil 
congealing on the hanism and impeding or stopping 
its action. Other features of Nicholson air traps: 

1) No air-wasting vent, such as is in 
all inverted bucket traps. 
2) Positive water seal of vaive. 
3) Large orifice keeps 
valve clean, 
preventing 
blow-through. 


Three types; 
pressures to 
1500 Ibs. For 
details send for 





CATALOG 


953 
213 Oregon St., Wilkes-Barre, Pe, 














NICHOLSON 
TRAPS - VALVES FLOATS 


Circle 86 on Reader Service Card 














LARGE QUANTITIES of Cylinders, Valves 


and ~Ba of all Types ‘ond Sizes. 





SCO—GEAR TY 


HYDRAULIC PUMP 


COMPACT—POWERFUL—RELIABLE 

ITEM 3£160—Especially designed for belt 
drive from fan belt, power take-off, drive 
pulley, electric 

motor or smal! gas 

engine. Equally 

suitable for direct 

coupling. Pedestal 

type mounting with 

two bolt holes for 

%” held-down 

bolts. Standard '/," 

pipe thread intet 

and outlet ports 

Delivers 4.5 GPM at 

1000 PS! at 2800 RPM with 3 HP. Will actu- 
ate one item 2224, 3'/,"" bore, 24" stroke 
cylinder in 10 seconds. Hardened steel 
ears turn in dense oilite bronze bearings. 
ae aa facing shaft. Guaran- 


teed trouble-free service. 
Ship. wt. 6 ibs. F.O.8. Chicago 22. 50 


roam RUGGED! 


25 TON HYDRAULIC CYLINDER 


* ALL STEEL CON- + 50,000 LBS. PRESSURE WITH 1000 
STRUCTION P.S.1. PUMP OUTPUT 

* 8” BORE—IS" STROKE © UP TO 70,000 LBS.—CAPACITY 

* DOUBLE ACTION ON INTERMITTENT SERVICE. 

ITEM sists ° SOLID STEEL 21," PISTON 


et" PORTS a 
* OVERALL DIAMETER—I0'/," 
* DISTANCE BETWEEN CENTERS 
4" CLOSED—43'4" OPEN. 
HYDRAULIC PRESSES * 
DUMP TRUCK HOISTS * HYDRAULIC TABLES 
* LEVELING RAMPS * INDUSTRIAL MACHINERY 
* ROAD MACHINERY * HYDRAULIC FEEDS * HYDRAULIC 
TAIL GATES 
Replacement cost—$300. Shipping Wf. F.O.B. 
—I85 ibs. SPECIAL PRICE 95. 00 Chicage 
ITEM 1715-0 7/4," BORE--15)4" STROKE © 41.300 LBS. 
PRESSURE WITH 1000 P.S.1. PUMP OUTPUT. OTHER FEA- 
TURES SAMF AS ABOVE. 
Replacement cost $260.00 Shipping 00 F.0.B. 
Wt—!55 ibs. SPECIAL PRICE. °80. Chicago 





GROBAN 
HYDRAULIC PUMP 


ITEM #55—Si- 
lent, High efficien- 
cy, Helical Gear 
Type Ball Bearing, 
Hydraulic Pump or 
Motor. Rated 6 Gal 
Per Min. at 1500 
R.P.M. 1000 P.S.1 
Using 6 H.P.—Re- 
versible Rotation— 

¥%,"" Pipe Thread Inlet and Outlet Ports— 
%," Drain Port—%" shaft with keyway and 
flat for either direct or pulley drive. Di- 
mensions—5%" high, 74" long, 5/2" 


wide. Shipping weight 1/8 Ibs. 45 50 
. 


F.O.B. Chicago 
VICKERS VANE TYPE 


HYDRAULIC PUMP 


ITEM #I167— 

“Vickers Model 

V¥-210-8A"", rated 8 

G.P.M. at 1200 

R.P.M. with pres- 

sures up to 1500 

P.S.1., speed range 

from 600 R.P.M. to 

1800 R.P.M. To 

change rotation of 

pump, reverse center section of casting 
Rotation change only takes a few seconds, 
and may be done while pump is mounted 
2" pipe thread outlet, |’ pipe thread in- 
let, standard %&" shaft, with keyway. Two 
bolt standard Magneto type flenge mount- 


ing. Ball bearing construction. 
Wot. 18 ibs. F.O.8. Chicogo 49.50 
VICKERS TYPE P F 


HYDRAULIC PUMP 


ITEM 239-—Brand 
New—Compact, _pis- 
ton type posi- 
tive displacement 
pump Rated 
1,000 P.S.i. 8 
G.P.M. at 3750 
R.P.M. Requires up to 6 H.P. Suitable for 
direct or pulley drive. 

Ball bearing construction. Mounting kit 
has been especially designed to provide 
maximum utility and ease of mounting for 
P.F. Series Vickers Pumps. Shaft is made 
of '," steel with one end splined to fit 
pump. The other end of shaf! has machined 
flat for mounting a standard pu'ley with 
'/2"" hole. Shaft runs on bal! bearings. (Re- 
quires |/,'' tubing fittings—edapter fittings 
2.7. @ SOc each, two required.) 
unit item #39 

- OO" « W. WA" «x H. 3% 
Ship. Wt.—7 Ibs. rostpala. 








Dimensions 


24.95 





acrivg HYDRAULIC CYLINDERS 


ITEM 2:103%)—Groban 
Double acting hydraulic z= 
cylinder. 3" bore, %" 


stroke, ," pipe thread ports. I" solid steel shaft. Overall 
length ciosed 49'', clevis mounting at base and shaft. FEA- 


TURES « Cup & Chevron Packing © Precision Ground and 
Honed Construction © Will lift 7000 Ibs. using 1000 P.S.1. line 
pressure eight (net) 57, Ibs. F.0.8. Chicago 

50.00 





ITEM 2224—Groban—Double acting hydraulic cylinder. 
34," bore, 24" stroke, will lift 8250 Ibs. with 1000 P.S.1. line 
pressure. '/,"" pipe thread ports—1%" stress-proof ground, 
polished & p!sted solid stee! shaft. Overall length 39 60 
closed 36". Ship. Wt. 50 Ibs. F.0.8. Chicago e 


ITEM #203— 
DOUBLE ACT- 
ING CYLINDER— 
2," bore, 17" 


stroke, clevis mounting on shaft and trunion mounting on 
base, all aluminum construction, with stainless steel shaft, 1/4" 
dia., %” tubing ports, fittings to %"' M.P.T. 50c each. Overall 
dimensions closed 3)". Weight (4 Ibs. F.O.B. 21. 50 


Chicago 
ITEM #16-C—1I'/," bore, 26" stroke. Will lift 1760 Ibs. with 


1000 Ibs. pump pressure. Great for hay loaders, etc. |" stain- 


less steel! piston rod. Postpaid 16 95 
. 











ITEM #31C—Dou- 
ble action hydrau- 
lic cylinder, 3," 
bore, II" stroke. 
Alloy Steel Cylin- 
der wall and all steel |'/,"" diameter piston rod. 19'/,"" overall 
length closed. Clevis mounting at base and shaft. Will lift 
9625 Ibs. with 1000 PS! pump pressure. Uses %"' tubing fittings. 
(Fittings to pipe thread: two %"' MPT @ 35c.) A $102.00 value. 


Shipping wt. |! ibs. F.0.8. Chicago 25 00 
. 


ITEM #4iCIC « 2" Bore « 

ie 6" Stroke * Double Acting 
* All Steel « %&" Pipe thread 

ports. Lift capacity 3/00 Ibs. 


with 1,000 P.S.1. line pressure. Ship. wt. 12 
ibs. F.O8 Chicago. Price ea. . 12.50 


GROBAN HYDRAULIC 
SPEED REDUCER pinceath Yowrrot 


USE FOR: © Reamer Drives * Midget Cars © Feed Mills 
~ mmo’ ~? Canning Machines * Conveyors « 

Lathes « Milling Machines « Motor 
Boats * Cream Separators « Garden 
Tractors ¢ Pumps. Variable output 
speeds from 0 to input speed 
snast available by moving contro! han- 
die. Locking handle maintains 
setting. Use input er of ‘4 to 

fy, H.P. Shafts %"' diam. input ro- 
tation counter-clockwise a shaft. 
Input speed 750 R.P.M. TY," « Ti," 
x 1%". Gov't. acquisition cost 

HEM HIS $428.00. Shpg. wt. 3! ibs. Complete 


with 2 qts. of oi! and full instructions. F. O. 8 
Chicago 54.50 








GROBAN FOUR-WAY, CPEN CENTER 


HYDRAULIC 
CONTROL VALVE 


ITEM 3126—Four-way open center con- 
trol vaive, with built-in adjustable 
relief valve factory set at 1000 P.S./. 
ae loaded neutral position, For 

th one double acting cylinder. 
inder is locked 

. Can be used 
as single unit or 
eaten in bees 
Has - spe 

threed + et 
and outlet. '/," 
pipe thread 
cylinder ports. 
Newly manufactured, 


Ship. wt. 10/4 Ibs. An out- 
standing buy! 6.0.8, Chicago 21 .50 
SAVE $30.30 ON THIS 
BRAND NEW 


PESCO 
HYDRAULIC 
CONTROL VALVE 


ITEM 2371V—For safe, positive control 
of Hydraulic Cylinders and Motors— 
* BUILT-IN RELIEF VALVE—factory 
set at 1200 P.S.). «© FOUR WAY 
VALVE—to 
operate one 
double act- 
ing cylinder. 

EN 


In neutral position ¢ 
and pump unloe 





with valve 

in neutral, cylinder is locked in position 
and pump is unloaded. « SPRING RE- 
TURN TO NEUTRAL « FULLY BALANCED 
PLUNGER « EASILY STACKED INTO 2, 3, 
or 4 valve combinations for multiple cyl- 
inder operation. ¢ 6 gal. per min. capacity, 
at 1500 P.S.1.—%" pipe ports. « CON- 
NECT PUSH RODS 10 PAANDLE FOR RE- 
MOTE CONTROL. « EASY MOUNTING 
© LIST PRICE—$46.80, « YOU SAVE $30.30. 
* DIMENSIONS —9x4'/)"x2'/)” 1 4 50 
Wot.—4 Ibs. F.0.8. Chicago . 


BRAND NEW BERRY—HEAVY DUTY 


HYDRAULIC PUMP 
or MOTOR 


ITEM 30166—Use on road machinery, vi- 
brators, paper mills, wire reels, hydraulic 
presses, speed contro! units. Ball bearing 
construction, balanced cam design assures 
high efficiency performance. When used as 

ump: os. i 
opm », (000 PSI, 
8 H.P. At 1800 R.P.M. 
as a HYDRAULIC 
MOTOR: Rated up to 
12 H.P., up to 2400 
R.P.M. Standard %" 
pipe thread ports, %"' sheft 
with keyway. Dimensions: 
14/5 On 7". 

Weight 63 Ibs ae $212.00. OUR 

| 


ew PRICE 2 for "59 50 
. 


0.8. Chicago—ee 


FREE 
1954 CATALOG 
52 PAGES, chuck-full of unsurpassed 
Wor Surplus Equipment Bergains for 
form, home, factory end workshop. 
Write letter today. 











Any item in our stock can be 


— & DISPLAY ROOMS OPEN DAILY, 9 A.M, - 4 a aturday 9 A.M. - 1 P.M. 





urchased & picked u 


FROM AD — SEND PAYMENT OR PURCHASE 


GROBAN SUPPLY CO. 1139 so. wenase —y CHICAGO 5, ILL. : 


, 1954 





af our Sales Rooms. 


MANUFACTURERS 
Write For Special 
0.E.M. Discounts 


TO PLACE PHONE ORDERS 
CALL WEbster 9-3793 














WESTINGHOUSE 


Pneumatic Control 


REDUCES WEAR AND TEAR 
ON PAPER MACHINE 


Thilmany Pulp and Paper Company, Kaukauna, Wis- 
consin, selected Westinghouse Air Brake Co. Pneumatic 
Control to assure smooth, shock-free operation of a 
new paper machine. Westinghouse Valves are used to 
precisely adjust pneumatic clutches and brakes on the 
dryer rolls, couch, presses, calendar, and reel. 

The great accuracy of Westinghouse Valves enables 
the operator to apply air pressure very gradually to 
prevent rapid, abrupt engagement of clutches. And he 
can accurately regulate the amount of braking on any 
roll. As a result, he can control the tremendously big 
rolls on this machine smoothly and gently to prevent 
torn paper and undue wear on clutches. 

Wherever you need precise control of linear motion 

on brakes, clutches, small presses, positioning devices, 
sequencing mechanisms, and the like—investigate the 
possibilities of Westinghouse Pneumatic ,.. 
Control. Our engineers will be glad to help e 
you. Just write, explaining your problem. 


Westinghows Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNA. 


7 fer copy 


Factory Branch Emeryvitie, Calif. Distributors throughout the United States .. See 
your directory. Distributed in Canada by Canadian Westinghouse Co., Ltd, 
amilton, Ontario. 


Manufacturers of air compressors, pneumatic cylinders, ectuators, air contro! de- 
vices of all kinds, engineered pneumatic control systems and front end loaders. 
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new mounting dimensions. It will be useful as a 
handy reference for sales personnel who require 
quick comparison of dimensions. The single page 
chart shows at a glance comparative dimensions 
of open type and for fan-cooled type polyphase 
induction motors. 
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ROLLER FOLLOWER .... offers the machine 
designer a roller follower and a high capacity 
roller bearing in one unit. A complete description 
of the unit is given in bulletin No. SF-80 released 
by Roller Bearing Company of America. Dimen- 
sions are tabulated for each bearing number along 
with capacities for various rpm's. The capacities 
are based on outer race rotation with respect to 
load. 
Circle 22! on Reader Service Card 


RUBBER “O” RING SEALS. ... A new 16 page 
brochure describing in detail the production and 
application of “O” rings has been published by 
Minnesota Rubber and Gasket Co. Included are 





Cover Band 

Holds 
Sprig automatically 
in place preventing ring 
from opening up 








Stops Build Up of Ice, 
Mud or other Foreign Bodies be- 


rween Rod and Ring . . . 
The wi 


Hy] FALL 
ealnat ‘the 
all 


is 
iH 


iform tension of the spring under 


tf ff 
ial 
[ 


bodies do NOT Build Up under 
immobile in ANY tem- 
has complete 
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wallable from \" te 13" dia. 
ANGZ3IAi te ANG23IA7!. 
wiper needs. 
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ar 


orip is always 


Action Does It—patented 


Phone ADams 65/3 





Rings with Closed Joint 
those where abso- 
dirt passing joint of ring is 
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depend on ACE PRODUCTS—Established 1935! 
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POWER PACKAGES 
Low Cost 


Circle 58 on Reader Service Card 
& Announcing 
@ New J.1.C. 
Wiring Boxes 


at sensationally low prices 


These rugged steel wiring boxes are completely oi! and 
water splash proof as well as dust proof. THEY COMPLY 
WITH ALL J.C. ELECTRICAL SPECIFICATIONS FOR 
JUNCTION BOXES. There are no screw holes in the cover 
or knockouts to admit oil. The neoprene rubber gasket on 
the cover provides a tight seal. The cover can be removed 
by loosening only one screw. Most sizes may be obtained 
with a removable pane! plate for mounting terminal strips 
or other electrical equipment. 


Ideal for Machine Tool Wiring 


Many purchasers now demand that the electrical wiring and 








Model $-440 (illustrated) measures 12%«12%%24"; weighs 
45 Ibs. Contains oir-opercted pump, air muffler, air filter, 
oir lwbricotor, air regulator, valves ond gages and all 
necessary equip t for diate operation. 





controls for machine tools be enclosed in oil-tight boxes. 
When oil, chips or water get into the machinery electrical 
circuit, the resultant “down time” is costly. Hoffman J.1.C. 
wiring boxes help eliminate this trouble. Ford, General 
Motors and Chrysler are some of the users of these new 
junction boxes. 

Write teday for a sample. Stenderd sizes are: 


Make just three connections and you are 
ready to boost 100 psi. plant supplied air 

ressure to 10,000 psi. fluid pressure for 
$278. 25 (FOB Gardena, Calif.). Eight 
standard models for output fluid pressures 
of 1,000 to 30,000 psi. Special models for 
lower or higher pressures. 


Applicable wherever low volume out- 


ax 4a" x 3" io" xo" x 4" ut at high pressures is the requirement. 
‘ x " x 3" 12” x to" x 5" Por oil or water service. Thousands in 
6" x 6" x 4 14" x 12" x 6" use. Send for bulletin No. 500. 


8" x 6" x 342" 16" x 14" x 6” 
SPRAGUE 


Prices range from $2.75 te $9.95 
_Brgineering and ‘ Bates Lore. 


HOFFMAN ENGINEERING CORP. 
1144 WEST 135TH ST., GARDENA, CALIF 


Manufacturers of Wiring Troughs & N.E.M.A. 12 Panels 
Anoka, Mianesota 














Air and Hydeadlic Cylinders 


FOR HEAVY-DUTY AND STEEL-MILL APPLICATIONS 


TO MEET ALL SIZE AND PRESSURE REQUIREMENTS 


Shae Oere BORES TO 36 IN. DIAMETER 
STROKES OF 50 FT. AND LONGER 


—, built by 

incoln for steel 

mill equipment LINCOLN MACHINE COMPANY will design, engi- 
neer and build standard or special hydraulic and pneu- 
matic cylinders with trunion, rod-end flange, blank-end 


applications. 

flange, foot, clevis or center-line mountings. 
2-stage 5SO000-psi 
cylinder built by 
Lincoln for cold 
extrusion press 
Dimensions: 20- 
in. bore by 19- 
in. stroke, and 
4-in. bore by 
19-in. stroke. 


Call on LINCOLN when you require large, 

powerful rotating or non-rotating hydraulic 

cylinders, heavy-duty mill-type cylinders, or 

standard hydraulic and pneumatic cylinders. 

non saa Our engineering department will give you 

CATALDG. It gives engineering date fast, practical assistance in design problems 

on many types and sizes of heavy-duty . AND our modern plant will build your 
cylinders. cylinders quickly and economically. 


LINCOLN MACHINE CO. INC. 
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FEATURE 
THIS 
MONTH 


Lever Operated Hydraulic Vaives 
For line pressures up to 5000 psi 


@® Unsurpassed for efficient trouble-free service 
controlling single or double acting hydraulic cylinders 
and other important high pressure hydraulic circuits. 
Positive, fast acting. All parts are in pressure balance, 
eliminating any tendency to creep or crawl. Machined 
steel housings, with chrome plated and polished stain- 
less steel plungers. Self sealing U-packers. Metal valving 
rings take the impingement of the liquid, minimizing 
wear on the packings. 4%" to 1%" sizes. Also available 
in pilot operated designs; sizes to 4''. Write for details. 


PILOT CYLINDER OPERATED 
HYDRAULIC VALVES 

Twe position valves 14°" to 4°" sizes for line pressures 
from 1000 te 5000 psi. Valve is ploced close to the work 
and operated from a central control point with an easy 
to handle air valve avoiding 
operator fatigue. 


SOLENOID OPERATED 
AiR VALVES 

Widely used for control- 
ling single and double acting 
alr cylinders, clutch and broke 
controls, etc. Solenoid is di- 
rectly connected to valve 
operating mechanims. %" 
to 1V"" sizes. 2-way, J-wey 
end 4-way actions. 


For Fully Descriptive Data Sheets Write 
C. B. HUNT & SON, Inc. ‘SS 


1993 EAST PERSHING STREET SALEM, OHIO 
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sections on end products, sizes, dash numbers and 
variable tolerances, dimensional data for installa- 
tion of standard sizes, and cross-sectional draw- 
ings of installations. 

Circle 222 on Reader Service Card 


RELAYS... which are standard and carried in 
stock and suggested modifications which can be 
made to accomodate special requirements, are 
described in a new 44 page, 2 color, loose-leaf 
catalog. Listed in the catalog are the following 
types: midgets, circuit controls, special purpose, 
radio and high frequency, aircraft relays and 
contactors, Catalog can be obtained from Leach 
Relay Co., Div. of Leach Corp. 
Circle 223 on Reader Service Card 


SPECIAL HYDRAULIC DESIGNS... Ex- 
actor, Ltd. is organized to handle complete proj- 
ects in the field of hydraulic engineering from 
small precision components to medium and heavy 
assemblies. After consultation with the company 
engineers, schematic drawings and detailed work- 
ing drawings for production are prepared. Many 


This Century de- 

signed and built Power 

Unit. 50 H. P. motor drives 

variably delivery pump with 

maximum oviput of 20 gpm 

at S000 psi. Century reservoir is 125 
gal. capacity. 

YOUR INQUIRIES ARE INVITED 


Hyorautics. Inc. 
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illustrations and examples of the type of projects 
handled are included in a bulletin on “Industrial 
Hydraulics”. Several types of hydraulic controls 
are also included such as remote controls and 
crane brake controls. 
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BELLOWS. ... A new 16 page, 2 color catalog 
No. 140 which is written to be used as a design 
guide has been released by Flexonics Corpora- 
tion. The catalog covers manufacture, design, 
applications and specifications for bellows. A few 
of the subjects discussed include, production, de- 
sign, specifications, specification guide sheet, a 
vapor pressure vs temperature chart and sug- 
gested applications. Also the various materials 
are given from which the bellows are made. 
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VARIABLE SPEED PULLEYS. ... is one of 
the products outlined in literature released by | HYDRAULIC 


Lovejoy Flexible Coupling Co. The various types 

are illustrated with a cross-section view and | 

many of the features are presented. Ratings and | CONTROL MANIFOLDS 
dimensions and representative applications are | 

shown for all the variable speed pulleys listed. | 

The “V” belt line is designed to provide greater | CONTROL SYSTEMS READY FOR 


speed variation and flexibility and to withstand OPERATION—NO CIRCUITS TO 
the intense squeezing action of the pulley sheave PONDER OVER AT INSTALLATION 


Leading machine 
manufacturers 
use these mani- 
folds to cut costs 
and obtain per- 
manent trouble- 
free operation. 


Send your hy- 
dryseal-thread draulic circuit 


PRESSURE PLUGS | print and sketch 

showing desired 

@ Internal Root Crushes External Crest Here take-off connections. We'll prepare a 
‘ | manifold proposal — No obligation. 


HOW THEY WORK 


N aso near NE neat ALMO TOOL COMPANY 
External Root Crushes Internal Crest Here | 11470 Kaltz — Centerline, Mich. 


In tightening of UnpRraxko Pres- 
sure Plugs, the roots of the 
flattened threads actually crush 
the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without compound. Stocked 
and sold by leading industrial 
distributors everywhere. Write 
for literature. STANDARD PRESSED 
Sreet Co., Jenkintown 2, Pa. 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 
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YES—AND YOU CAN'T 
BEAT IT FOR QUALITY! 


Ais-Mite Alr Arbor Press Feateres: 


You get more for your money when 
you choose AIR-MITE— more press, 
more utility and more production 
Built by air press specialists to meet 
the demand for a low cost unit that 
could stand the gaff of high produc 
tion work, AIR-MITE presses will 
show you quality, efficiency and 
economy you never thought pos- 
sible at their price. Made in M, \%, 
% and 1 ton capacities with spring 
or aif return. 

Write for complete catalog on AIR. 
MITE Presses and Air Cylinders. 


NEED A SPECIAL PRESS? Many special adaptations of 
AIR-MITE Presses are available. Write us your needs. 


AIR SM IE 
AIR-HYDRO-PUMP 


produces and holds 


27 ,200 psi 


Hydraulic Pressure 
(air required—100 tbs. psi) 
Air-Hydro-Pump is the world’s 
finest pressure unit for rapid 


testing of Valves, Boilers, Pip- 
ing, Pressure Vessels. 


Sustains constant pressure on 
Rolls, Rams, Presses. 


Portable for site testing. 


Water, Oil, Diluted Alkalis 
and Acids can be used. 


Made of non-ferrous metals. 


Fully automatic, holds any 
pressure indefinitely. 
Complete range of 34 models 
single or double acting. 


High Pressure Control Velves 
to 30,000 p si Also Available 


WRITE FOR DETAILS 


DAVIES BROS. sew soe 


PUMPS FOR EVERY ENGINEERING NEED 
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walls while transmitting full power capacity. 
Many other products are described including 
motor bases of various designs, select-o-speed 
transmissions. Ask for Form No. 118. 
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AIR AND HYDRAULIC CYLINDERS ... The 
32 page booklet is divided into two sections, (1) 
air and low pressure hydraulic cylinders and (2) 
high pressure hydraulic cylinders. Each type of 
cylinder is illustrated with a line drawing. Every 
required dimension needed for installation is 
keyed on the drawing to a dimensional chart. The 
various mountings which are available are also 
illustrated. Engineering data and design informa- 
tion is also included. A cut-a-way view of a cylin- 
der shows the construction. Many features of the 
design are pointed out. The booklet has been 
prepared by The Petch Co. 
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LIQUID LEVEL MEASUREMENT .... in 
closed tanks, either under pressure or vacuum is 
described in bulletin 2291, released by Minne- 
apolis-Honeywell Regulator Co. The instrument, 
known as a “differential converter”, converts dif- 
ferential pressure into proportionate air pressure 
which in turn is transmitted to indicators, re- 
corders and controlling equipment. The operation 
of the device is completely described. Able to 
withstand temperatures up to 350 F and is rated 
for pressures of 750 or 1500 psi. 
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METALLIC “O” RINGS ... are described in a 
20 page pocket size booklet prepared by United 
Aircraft Products, Inc. Identified as bulletin No. 
54391, vented and standard “O” rings and the 
various industrial applications for static sealing 
of high and low pressures and temperatures are 
presented. The applications as shown will give 
an introduction to the new type “O” rings. Rings 
for specific requirements, can be manufactured by 
the company. 
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ROTAMETER HANDBOOK ... covering all 
phases of rotameter applications in laboratory, 
research and industrial pilot plant and allied 
processing fields, has been released by Brooks 
Kotameter Co, This is a complete manual, cover- 
ing applications, size, selection, design and ma- 
terials data, flow correction, operating and main- 
tenance instructions. Factors furnished for tem- 
perature, pressure and specific gravity correction. 
Complete charts and tables cover full range of 
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float materials, tube sizes and design limitations 
with regard to pressure and temperature. Bulle- 
tin No. 100 contains description of the contents of 
the 225 page bound book 
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HYDRAULIC VALVES .... directional and 
functional, for 3000 psi flange connections are 
described in catalog No. 821 prepared by Hy- 
draulic Power Division, The Hydraulic Press 
Mig. Co. Many 4-way and 2-way valves are pre- 
sented with complete information. Other valves 
covered in the literature are rotary pilot, relief, 
sequence, pressure reducing, counterbalance, flow 
controls, check valves and cylinder pressure re- 
lease valve. All information is handled very thor- 
oughly. The catalog is profusely illustrated. 
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FLOW REGULATOR ... which is self operated, 
is described and illustrated in a new 4 page cata- 
log 10-F-70 available from Fischer & Porter Com- 
pany. The instrument maintains a constant rate 
of flow by means of energy derived from the fluid 
stream itself. The operation of the regulator is 
told in detail together with features and sug- 
gested applications. Specifications and dimensions 
together with outline drawings complete a very 
adequate description of the unit. 
Circle 232 on Reader Service Card 


“Double Hook Dogs” 


are Powered by NOPAK Cylinders 


on Monarch Four-Block Saw Mill Carriages 


The value of standard 

NOPAK Air Cylinders in heavy- 

duty service has been amply demonstrated 

by their performance on the huge Four-Block Saw 

Mill Carriages built by the Monarch Forge and Machine Co., 
Portland, Ore. Fourteen NOPAK Cylinders are used on each 
of these carriages which are extremely rugged in construc- 
tion, and designed especially for the large western mills 
which utilize old growth fir and redwood logs. Monarch 
continues to specify NOPAK Cylinders because they really 
stand up under the rugged operating conditions to which 
they are subjected day after day, throughout the year. 
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Check Valve Leakage 
Destroys Efficiency... 


. 2 a Nt ae — 
IN PISTON PUMPS ; 
IN PLUNGER PUMPS 
In hydraulic pumps, in chemical proportion- 
ing pumps— where constant volume must be 
maintained and leakage cannot be tolerated, 
Circle Seal Check Valves with floating “O” 
Ring construction provide the perfect answer 
because... 


Circle Seal ty 
Check Valves ET od | 
NEVER Leak! 


nae Write for catalog information today 








aes 
~ 


eu SPALL precision valves 


JAMES *DOND* CLARK 
2181 E. Foothill Bivd., Pasadena 8, Calif, 





of different diameters aad 
are employed to 

operate mechanism. 

are 4 of these “Double Hook 

Dogs” on each carriage. 


Refer to Sweet's File for Prod- 
uct Designers or write for 
Bulletin SW-2. 


Representatives in Principal Cities 


GALLAND-HENNING NOPAK DIVISION 
2743 S. 31st Street ° Milwavkee 46, Wisconsin 


ALVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 





A 7659-Y-H 
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-) Post Scripts of Industry 


News about people, manufacturers and sales organizations 


Edwin R. Campbell 
The Electro Dynamic Motor 
end Generator Div. 
General Dynamics Corp. 


Ed Kerns 
Cessna Industrial Hydraulic Div., 
Cessne Aircraft Co. 


Arthur E. Sleasted 
Young Rediator Co. 


The Electro Dynamic Motor 
and Generator Division of the 
Dynamics Corp. has 
named Edwin R. Campbell 
southern manager, it was an- 
nounced by Dean W. Paul, sales 
manager. Campbell's Atlanta of- 
fice address will be Electro Dy- 
namic Division, 357 Foundry 
Street, N.W. Atlanta, Ga. He 
has had approximately seven 
years of business experience in 
the power machinery, speed and 
electric motor fields, plus serv- 
ice in engineering consulting. 


General 


Ed Karns, sales representative 
at Cessna Industrial Hydraulic 
Division located at Hutchinson, 
Kansas, has been appointed sales 
manager for that division, re- 
ports Neil Whitney, plant man- 
ager. In his new capacity, he will 
be responsible for the sales rep- 
resentatives as well as all sales 
for the industrial hydraulics di- 
vision. 


F. M. Young, president Young 
Radiator Company, Racine, 
Wis., has announced the ap- 
pointment of Arthur E. Slaasted 
as advertising and sales promo- 
tion manager. Before joining the 
company, Slaasted was advertis- 
ing coordinator of power and 
electronic equipment, Allis-Chal- 
mers Mfg. Co. 


William D. Addy has recently 
become associated with Device 
Engineering Company of Phila- 
delphia, as regional field liaison 
engineer for Eastern Pennsy!- 
vania and southern New Jersey. 
Addy is a specialist in the field 
of fluid flow and hydraulics, hav- 


ing formerly been associated 
with the Bureau of Reclamation, 
Department of Interior in Den- 
ver and the valve division of 
Minneapolis-Honeywell Regu- 
lator Co. 


The Rucker Company, west 
coast distributors and manufac- 
turers of fluid and pneumatic 
power systems, has been named 
exclusive western distributors 
for Donnell Hydraulic Co, 
equipment. The distributorship 
will cover the six western states 
of California, Arizona, Nevada, 
Oregon, Washington and Idaho, 
as well as the territories of Ha- 
waii and Alaska. Headquarters 
for the Rucker Co. in northern 
California are located in Oak- 
land; for southern California, in 
South Gate; and in the Pacific 
northwest in Seattle, Washing- 
ton. 


The Philadelphia office of the 
Brown & Sharpe Mfg. Co. of 
Providence, R. L, has been 
moved just outside of the city 
limits to 7 Bala Ave., Bala-Cyn- 
wyd, Pa. The new office is lo- 
cated in a recently completed 
building and continues under the 
direction of John J. McAleese. 


E. F. Klesssig director of en- 
gineering at Airway Products 
Inc., announces the appointment 
of McKellar Graham to chief de- 
signer. Graham is formerly of 
Vickers Inc., where for the past 
14 years he was employed as a 
project engineer. He worked on 
mobile hydraulics which in- 
cluded pumps and control valves 
of all types. He also worked on 
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the power steering pump which 
is now in use on automotive ap- 
plications. 


American Engineering Com- 
pany of Philadelphia, Pa. has ap- 
pointed the following hydraulic 
representatives; Sintes Dales 
Engineers, New Orleans, La., 
entire states of Louisiana and 
Mississippi and the Gulf counties 
of Texas; James Stewart Com- 
pany, Anherst, Mass., all of the 
New England states with north- 
ern part of Connecticut and 
counties along the eastern part 


of New York. 


Robert T. Jones 
Chiksen Company 


Corp. of America. He will be in 
charge of application research 
and technical service programs 
assigned to the laboratory, which 
is located at Summit, New 
Jersey. 


Hydraulic Power Division of 
The Hydraulic Press Mfg. Com- 
pany of Mount Gilead, Ohio, has 
announced the appointment of 
Kenneth V. Keidel of Cleveland 
as a sales engineer. He has been 
attached to the company’s cen- 


VALVES 
Ready for Work! 


tral district sales office in Mount 
Gilead to service the Cleveland 
area. Prior to joining the com- 
pany he was associated with the 
Worthington Corp. for four 
years. Also announced is the ap- 
pointment of Joseph H. Ondras 
of Chicago, Ill., as a sales engi- 
neer. He has been attached to 
the company sales office at Chi- 
cago. Prior to joining the com- 
pany, he was associated with Air 
Conversion Research, The ap- 
pointment of J. Jay Smith of 


Hand Operated + Foot Operated + 2-position Power Operated 
3-position Power Operated + Solenoid Operated + 2 or 3-position 
Momentary Energizing » Continuous Energizing +» Safety Energizing 
Exhaust to Neutral Cycle « Standard Cycle » Manual return to Neu- 
tral or Reverse « Spring return to Neutral or Reverse + Finger Pilots 
Cam Pilots « Air or Gas Pilots « Solenoid Pilots. Available in sizes 
from %4" to 1%” standard pipe connections. 


Standard Ledeen disc-type valves are positive in operation, have few 
moving parts, require very little maintenance, are built to last for 
millions of cycles. 


Bev P. Ragsdale 
Chiksan Compony 


Robert T. Jones has been ap- 
pointed western regional sales 
manager and Bev P. Ragsdale 
has been promoted to senior field 
engineer in Chiksan Company, it 
has been announced by G. R. 
Winder, vice president and gen- 
eral sales manager. 


Ledeen Valves for Longer Life 
Write for Bulletin 1010. 


VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR-HYDRAULIC 
PUMPS & BOOSTERS 


Michael J. Curry has been ele- 
vated to the post of director of 
the application laboratory of the 
Chemical Division of Celanese 
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For a Money-Back Guarantee 
OF LONGER SERVICE, specify 


BEARINGS 
BUSHINGS ut, 
WEARING PARTS a 


Sold only under a rigid quarantee of superior and satisfactory service or « refund of the 
purchase price upon return—the customer's opinion to be final 


Available in stenderd and special formulas developed to cope with specific or unvsual 
conditions. Assure the best combination of physical properties, strength in tension and 
compression, hardness, and ability to sustain both static and dynamic loading 

Protect the shaft or other moving perts from injury, scoring, and seizing due to temporary 
interruption or fellure of lubrication, and at the beginning and end of a run, 

when the speed of rotation is insufficient to maintain the oil film. 

They will not powder under the most severe conditions of service. Available rough cast or 
machined to precisely controlied tolerances. They can be machined at surface speeds 

up to 875 linea! feet per minute 


Castings to your petterns—aeny size, shape or section—delivered as scheduled and specified. 
Pattern making, designing and machining when required 


Write today for free literature and service date sheets. Send blueprints, conditions of 
operation and other data for recommendations and quotetions. You are invited to discuss 
your bearing problems with our metallurgists, engineers, and laboratory technicians. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


Bearing Specialists Since 1919 
1303 OBERLIN AVENUE LORAIN, OHIO, U.S.A. 


OnLy THREE PARTS 
MEETS 1.1.c. STANDARDS 

WK GREATER FILTERING AREA 
WK SPECIAL TRAP-WEAVE MESH 


The New 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hyd 


( APITAL eneincerine « Mrccorr 


5837 Seuth Ashland Avenue Chicago 36, Illinois 
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Post Scripts of Industry 





Glen Ellyn, Ill, is announced. 
In his work as sales engineer, 
he will be attached to the district 
sales office at Chicago. Prior to 
joining the company he was as- 
sociated with Magna Engineer- 
ing Corp, in Menlo Park, Cal 
Raymond W. Arnesen becomes 
sales engineer working out of 
the eastern district office at Tea- 
neck, New Jersey. He was pre- 
viously with the sales depart- 
ment of Writing Instrument Di- 
vision of Eversharp, Inc. Also 
appointed is William J. Mc- 
Manus of Demarest, New Jer 
sey, as a sales engineer. He also 
will work out of the eastern dist- 
rict sales office at Teaneck, New 
Jersey. 


Otte M. Abram 
The Weatherhead Co. 


C. Allen Dolby 
The Weatherhead Co. 


The appointment of C. Allen 
Dolby to the position of sales 
manager of The Weatherhead 
Company's industrial distributor 
division was announced by Gene 
P. Robers, sales manager, dis- 
tributor division. Dolby has a 
background of fifteen years in 
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sales work, most recently with 
The Osborn Manufacturing Co., 
where he was manager of dis- 
tributor sales for four years. 
Otto M. Abram has been named 


western zone manager of the 





aviation division and industrial 
division of the company. 





Rolf Kroekel 
Sealol Corp. 


For a Supersonic 


The appointment of Rolf Kroe- | 
kel as director of research and | Wi N p TUNNEL 
development has been announced | 
by C. W. Williamson, Jr., presi- 
dent of Sealol Corp. @ New and improved, this NIAGARA METHOD that effectively dries 


outdoor air for a wind tunnel used for testing at supersonic speed, can be 
trusted to give you the best air conditions for your purpose: 


Additional facilities for design 
and manufacture, together with | 
increased space and equipment | - to dry your materials or products 
tor research and development of | - to prevent condensation or moisture damage 
valves in the high pressure field | 
have been occupied by The An- 
nin Company, 6570 Telegraph | to give you an atmosphere in which your product 
Road, Los Angeles 22, Cal. | can be packaged or stored safely. 

Douglas Annin, president, states | 

that the new plant will provide 

more than 30,000 sq ft of modern 

development and engineering fa- *to put “fresh air’ back into your air conditioning, 

cilities. Henry C. Earle, Jr., sales increasing its capacity and effectiveness 

manager directs activities of | 

Carr representatives i key The Niagara “fresh air’’ Method removes the excess moisture from out- 

a throughout the United | goor air by contact with an absorbent liquid in a spray chamber. The liquid 
contact temperature and the absorbent concentration, both controlled ther- 

mostatically, determine the amount of moisture in the conditioned air, 

Heating or cooling the air is a separate function. Therefore, you can easily 

and inexpensively have a precisely controlled condition without the use of 

moisture sensitive instruments, 


* to protect your moisture-sensitive processes 


= to give you exactly the right atmospheric conditions 
for testing materials 


S. Riley Williams, Worthing- 
ton Corp., vice president in 
charge of foreign business, has 
announced the appointment of 
B. R. McBath as general Euro- 
pean manager. McBath will 
headquarter at the Frenck- 


Worthington Co., Paris, France. | N | A G A R A B LOW E R Cc Oo ‘A PA N y 
Over 35 Years’ Service in Industrial Air Engineering 
Appointment of Leon Marmon 


as sales engineer for The Parker Dept. AH, 405 Lexington Ave. New York 17, N.Y. 
Appliance Company in the Cleve- Field Engineers in Principal Cities of U. S. and Canada 


The Niagara Absorbent Spray Method is noted for solving the really 
difficult problems of air conditioning. Write for complete information, 
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Leon Marmon 
The Parker Appliance Ce. 


land area has been announced 
jointly by D. W 
president and D. A. Cameron 
Marmon, who 
Cleveland 
H.-C. 


atter 


Holmes, vice 


sales manager 
will work out of the 
district office, 


lacob who has 


suc ceeds 


resigned 
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Stillman Rubber Co., of Los 
Angeles, has opened a Cleveland 
Division to assure speedy de- 
livery of custom molded parts 
and to provide on-the-spot en- 
gineering service to the com- 
pany’s mid-western and eastern 
customers. Charles Histed will 
serve as district manager with 
offices at 23525 Lorain Rd. 


David D. Hecht has been pro- 
moted to the post of manager of 
the product development depart- 
ment of the Chemical Division 
of Celanese Corp. of America. 
In his new assigrment he will 
be responsible for all market and 
customer relationship aspects of 


Cheries Histed 
Stillman Rubber Co. 


the following distributors: Wil- 
liams and Company of 1109 
South Preston, Louisville, Ky. ; 
12822 


Korody Marine Corp., 
Simms Ave., Hawthorne, Cal. 

cal products. this new distributor will sell 
Parker products outside the con- 
tinental limits of the United 
States and Canada; Ritter Engi- 
neering Company of 1515 West 
Liberty Ave., Pittsburgh 26, Pa. ; 


many years with the company 


the development of new chemi- 


Marmon will be available for 


ervice and technical consulta 
tion to Parker distributors, in 
cluding B. W 

Williams and 
Cleveland Kall 


pany 


Rogers Company, 

Company and 1D. A. Cameron, sales manager 
of The Parker Appliance Com- 
pany in Cleveland, has named 


for original 
equipment Ba 
vacuum pumps 


Motor-Pump 
Model 0406— 
To .6 CFM, 25” 


Bearing Com 


The NEWEST development 
in V-ring —— 


YOU GET HIGH QUALITY tht: 
lived high performonce .. . a ré- 
sult of dependable rotary-vohe 
design plus rigid quolity contrdl. 


Mag” LINEAR 


VEE-DAM 
RINGS 


A WIDE CHOICE OF SIZES from 
° five basic types to 24 CFM or 
10 CFM, 15 " 
vec. For poper 28" vacuum. Some models éil- 
vooemng, oe less construction. Our volume sales 
cut your costs! 


V-belt Model 
1550-V2—Te 


YOU GET FULL COOPERATION 
from Gast engineers bocked by 
over 25 years’ experience byild- 
ing vocuum pumps for origital 
equipment. For willing coopeto- 
tion, coll on Gost! 


Meavy-duty, 
fon-coolted 
Model 1065- 
V4-34. Te 28” 
voc. with 4 HP. 


Heovy-duty, — 
Vibei ‘thesel © 
«be —— 
2565-V12A. Write GAST- pe 


To 21 CFM, 
‘eves ‘sh 
" Booklet 


28” voc. 
@ write fer copy 
Original Equipment Manvfacturers for Over 25 Yeors 


Some accessories 
stondord 


& Levick St., Philadelp! j 
Gast AMMACTORINA COOP, 191 Mating 5, Bears orb, Bich 


LINEAR Inc.. State Rd 
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Hope Rubber Company of Fitch- 
burg, Mass.; and B. W. Rogers 
Company of Akron and Cleve- 
land; and Power Transmission 
Products of 1107 N.W. 14th 


Ave., Portland 9, Oregon. 


The promotion of William Y. 
Gard from design engineer to of hydraulic engineers 


midwest sales representative of 
the Warner Division, Detroit 


Harvester Company, has been | PRESSURE SWITCH 


announced, 3 % 
A new sensitive switch for 


. , use with oil, water, and 
Machinery and Machine Sup- other liquids, Pressure 
plies Company, Inc., J IS East ‘S$’ pump of the reciprocating type. "#"9* 400-4,000 psi. Max 
47th Street, New York 17, New a , Micro switch rating 5 amps. 
Capacity 65 cubic inches per minute at 230 volts AC 3 amps at 
at 5,600 Ibs. per square inch. Variable 28 volts DC. For wide dif- 
pressure control i H.P. MOTOR AT ferentials the unit is fitted 
1,440 R.P.M. Also VALVES TO SUIT with two micro switches. 
ALL REQUIREMENTS. 





Oil submerged or enclosed types 
with Hydraulic pressure control 


MANUFACTURERS’ dA A ‘ 

REPRESENTATIVES WANTED ees Gb te hae oak Gaae 
To sell air and hydraulic cylinders. } : ak tities up to 150 G.P.M, 
Excellent acceptance in Eastern U.S. y * 
Nationally Advertised — completely Ww 
Catalogued— Used by country’s larg- | ] : 
est manufacturers. Western Terri- rf ) FINNEY PRESSES LTD. 
tories Open. For information, write: , BERKLEY ST., BIRMINGHAM 1, ENG. 
Sales Manager HYDRO-LINE ’ . . 
MANUFACTURING CO., 5802 Pike midland 3795 Oirninmen 
Road, Rockford, Hlinois 








SENIOR HYDRAULICS ENGINEER 
Opportunity now available at Bendix 
Products in the Aircraft Landing 
Gear Department in the following 
Hydraulics activity; creative design, 
laboratory testing, production and 
inspection liaison, performance anal- 
ysis, and test data plotting. Engineer 
must have a minimum of five years 
of hydraulic experience, preferably 
in aircraft, to work with master SEND ; : 
cylinders, power valves, hydraulic your specifications for hydraulic 
servos and pressure reducers. Please cylinders to American, specialists in hollow 


send § to: EMPLOYMENT | P , 
DEPARTMENT. BENDIX PROD. | boring and honing. We manufacture from 


UCTS DIVISION OF BENDIX | tubing or forgings in carbon or alloy steels 
AVIATION CORPORATION, 401 up to 15” LD. Over 40 years experience 
Bendix Drive, South Bend, Indiana. CLIP YS: : 

backed by precision machines and skilled 
craftsmen will save you time and money. 
SALES EXECUTIVE Send your blueprints. 


Well known sales executive for na- 
tionally known Equip. Mfgr. desires 


change—Age 32; Family man; Trav || AMERICAN HOLLOW BORING COMPANY 


" 5.0 Min: -lusive i- 
el; $15,000 Min; or exclusive terri 1954 RASPBERRY STREET Y ERIE, PA. 


tory as Mfgr. Agent Miss. Valley; 
SPECIALISTS HYD DALIIL 


Address V-Ann-K L.P. P.O. Box 24, 
St. Louis 19, Mo. 


LINES WANTED 


LARGE DISTRIBUTOR of Hydrau- 
lic Components in Chicago area de- 
sires additional lines to round out 
program: valves, pumps, “O” rings, 


cylinders, filters and other compo- | 
nents. Prefer to stock. Proven record [ Y [ N f) fF rn S 
of aggressive selling, capable repre- 


sentation. H. M. Burgh, Flow Prod- 
ucts, Inc., 5656 West Diversey Ave., 
Chicago 39, Illinois, Tuxedo 9-5252. 
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York, is now a representative for 
Hydro-Line Manufacturing Co., 
WE SPECIALIZE « SHORT RUN serving metropolitan New York 
and surrounding territory. Jan 
M. Garvin, general manager and 
Howard Gordon, sales engineer, 
are stationed there. 
Many firms need quality piston rings in small quantities and 
we specialize in supplying this need. Our production is geared to 
this kind of business and therefore we are able to produce qual- 
ity rings, sell them at attractive price. We are also able to give 
fast service. Can make up to 35” diameter for original equip- 
ment and for replacement in compressors, hydraulic cylinders, 


valves, etc. We also make circular parts to your specifications. 
Write for prices. 


AUTO- DIESEL ONG 
GUIDE aint 
RINGS a Scns) 
Auto-Diesel have developed a new guide ring de- 


signed to give good service in single acting hy rau- 
lic cylinders. They are made of long wearing bronze To better serve western IIli- 
material to give you long and useful service. They o. : : 
are from 2” up to and including 10” in diameter nois, The Oilgear Company has 
and in width from 4” to 1%”. These rings are opened a Rockford Office at 1404 
priced right—we suggest that you investigate. North Main Street, and placed 

M. E. Grant, in charge of this 

Write for Details ey Ne 

area. He worked in the engineer- 
ing and engineering application 
departments and engineering 
field service for five years. 


Meurice E. Grant 
The Ollgeer Ce. 


THE AUTO-DIESEL PISTON RING CO 


< 
RINGS "Tat SHAPES 
ere aueeperier Av j . CLiewe 4 3 b © 


« 192} 











MODERN acz 
flaca 0 O43 54 CYLINDERS 


VALVES 
MV SERIES Poror 


VALVES 





All 
components 
required for 
complete 
automatic 
and sequence 
circuits: 








SUB PLATE MOUNTED : . 
AND Engineering 
THREADED BODY TyPE \ °* control 
DIRECTIONAL 
CONTROL VALVES 


WRITE FOR CATALOG 
STOCKS IN PRINCIPAL CITIES 
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<b PRESSURE REGULATORS 


© sorenoio vatves eee 


Write for Complete Details about AIRMATIC Products 


4 | CYLINDERS 





GRIPPING FORCE 15 TIMES AIR LINE PRESSURE 
Speedy Air Vise helps you do dozens of operations faster, better, 
cheaper—by air pressure! Foot control valve opens and shuts vise 
instantly, leaving both hands free to produce more/ Jaw opens up to 3 
daches, holds castings, parts, jigs, etc. Compact and trouble-free. 
Complet + with Foot Control, Air Hose and Fittings. .....vooly $36.00 


AIRMATIC VALVE, INC. ee eee aE ates 
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damage to packings, cylinder walls Ortman-Miller Machine Co., Inc. 29 
and internal parts. STOP LOST e 


PRODUCTION due to constant re- Polley Supply Co. 
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with HYDRO-WYPE Scraper Rings, | Pathon Mfg. Co. 

and you keep your equipment at peak | Woe Che 

efficiency longer. HYDRO-WYPES | Powermatic Sales Company 

are precision-made for the precision- / see a — Corp. 

fit that keeps piston rods clean for a , 

more than 2,000,000 cycles—and at | Racine Hydraulics & Machinery, Inc. 11 

low cost, too. They meet or exceed the Raybestos-Manhattan, Inc. 

requirements of MIL-S-5049. Check | oleeeee x 

these HYDRO-WYPE features: | Republic Mfg. Co. 94 
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Sharp, clean scraping edges! | é. E Rhoads & Sons 50 
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99% to 99.5% rod contact! | Mehedihetiitinn Gosincn Go. yo 


“Pre-Stressed" for controlled break- George D. Roper Corp. 30 
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S-P Manufacturing Corp. 104 
Approved Specification MIL-S-5049! Le 
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PESCO Pressure-Loaded 
Model 052817 Hydraulic 
Steering Pump 


If you are interested in “man-sized” power for standard passenger car unit applied to heavy duty 
your heavy duty power-steering systems without use. The unit provides a standard pressure relief 
excess bulk or weight, you'll want to test the Pesco setting of 750 psi, with optional pressures to 1200 
Power-steering Pump on your specific equipment. psi if desired. 

This outstanding Pesco pump is specifically A limited number of these exceptional Pesco 
designed and ruggedly constructed to provide full, pumps are available for field tests on specific 
dependable power steering for on-and-off-the-road equipment. For full information call or write the 
heavy duty vehicles. It is not an adaptation of a Home Office, Bedford, Ohio. 


— — — 


For full information on Pesco Hydraulic Pumps, Power 
Packages, Hydraulic Motors, Electric Motors, or Controls 
and Valves, call or write the Home Office, Bedford, Ohio, 


G63, ots Cc St em a 


AGRICULTURAL INDUSTRIAL AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . BEDFORD, OHIO 
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Fluid Power Automates Industry 


Fivia power is making automatic operation a realizable goal 


today. 


Fluid power alone provides the maximum advantages cf the four basic re- 
quirements—simplicity, reliability, flexibility and economy. It powers and 
controls every linear (push, puil, lift, press, clamp) or rotary movement re- 
quired. Fluid power is truly the keystone in the arch of progress to com- 


plete automatic operations. 


APPLIED HYDRAULICS 


The magazine of Fluid Power— 
presents one of a series of ap- 
plications showing the leading 
role of hydraulic and pneumatic 
circuits in the design of power 
systems and automatic control 
for America's production tools. 


Fluid Power Circuit Solves Critical Control 
Probiem for Germanium Reduction Furnace 


A low pressure hydraulic system was chosen to power 
all actuating elerents cf a three zone germanium reduc- 
tion furnace by American Electric Furnace, Inc. of Bos- 
ton, Mass., because it was the best answer to the critical 
problem of moving the germanium material with extreme 
smoothness. Any shock or vibration of the powdered or 
molten germanium would result in spillage of the high 
cost material or damage of the thin walled graphite boats 





in which the germanium is carried through the furnace. 
In addition, the hydraulic circuit was a relatively sim- 
ple means of operating the relatively long heating cycle 
automatically—an essential factor to insure absolutely 
consistent results. 
A hydraulic power package delivers 500 psi pressure 
to operate six cylinders, five of which are stock units. 


APPLIED HYDRAULICS 


The only special cylinder. the index cylinder, moves the 
I 


conveyor belt to position another boat for loading. The 
main pusher cylinder pushes the line of boats, one boat 
deeper in the furnace each cycle. A pair of elevator cyl- 
inders, one at each end of the retort, raises a loaded boat 
into line for entry and lowers the existing boat back to 
the conveyor level, respectively. The load and unload 
cylinders push loads from the conveyor to the elevator 








and elevator to conveyor respectively. 

The control circuit is operated by two standard elec- 
tric timers; an adjustable, repeating cycie timer and an 
automatic reset timer. The cycle timer initiates each cycle; 
the rest of each cycle is controlled automatically by action 
of limit switches and relays 


MAGAZINE 


1240 ONTARIO STREET @ CLEVELAND 13, OHIO 
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